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T h e  d e c l i n i n g  g r o w t h  r a t e  i n  m a r i n e  f i s h  p r o d u c t i o n  c o u p l e d  w i t h  
t h e  r i s i n g  h u m a n  p o p u l a t i o n  i s  w i d e n i n g  t h e  g a p  b e t w e e n  t h e  s u p p l y  a n d  
d e m a n d  o f  f i s h  w h i c h  c o n t i n u e s  t o  b e  a n  i m p o r t a n t  s o u r c e  o f  a n i m a l  
p r o t e i n  f o r  t h e  g r o w i n g  w o r l d  p o p u l a t i o n .  I t  i s  u n i v e r s a l l y  b e l i e v e d  t h a t  
t h e  c o n v e n t i o n a l l y  e x p l o i t e d  f i s h  s t o c k s  o f  m a r i n e  s e c t o r  a r e  n o  l o n g e r  
i n  a  p o s i t i o n  t o  y i e l d  a n y  s u b s t a n t i a l  i n c r e a s e  i n  t h e  c o m i n g  y e a r s  a s  
t h e y  h a v e  a l r e a d y  r e a c h e d  s t a g e  o f  s t a g n a t i o n .  A t  t h i s  j u n c t u r e ,  t h e  
o n l y  a l t e r n a t i v e  o n e  c a n  f o r e s e e  t o  a u g m e n t  f i s h  p r o d u c t i o n  f r o m  t h e  
s e a  i s  t o  t a p  t h e  h i r  h e r t o  u n e x p l o i t e d  o r  u n d e r _  e x p l o i t e d  f i s h  r e s o u r c e s  
o f  t h e  d e e p e r  w a t e r s .  T h e  g o v e r n m e n t  o f  I n d i a  h a v e  g i v e n  t o p  p r i o r i t y  
f o r  d e v e l o p m e n t  o f  d e e p - s e a  f i s h i n g  a n d  m a n y  p r o g r a m m e s  a r e  u n d e r w a y  
t o  f u l f i l  t h i s  n a t i o n a l  p r i o r i t y  d u r i n g  t h e  c u r r e n t  5  y e a r  p l a n  ( S u k u m a r a n ,  
1 9 9 2 ) .  T h e s e  p r o g r a m m e s  h a v e  b e e n  s e t  b y  t h e  G o v e r n m e n t  i n  t h e  l i g h t  
o f  e n c o u r a g i n g  r e s u l t s  o b t a i n e d  d u r i n g  t h e  p a s t  e x p l o r a t o r y  s u r v e y s  i n  
t h e  d e e p - s e a / o f f s h o r e  r e g i o n s  o f  I n d i a n  c o a s t s .  T h e  s w a r m i n g  c r a b ,  
C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t h i i  i s  o n e  o f  t h e  p o t e n t i a l  s p e c i e s  w h i c h  
h a v e  b e e n  i d e n t i f i e d  t o  b e  c a n d i d a t e s  f o r  f u t u r e  e x p l o i t a t i o n .  T h e  i n c r e a s i n g  
d e m a n d s  f o r  c r a b s  i n  s o m e  o f  t h e  S o u t h e a s t  A s i a n  c o u n t r i e s  i n  t h e  r e c e n t  
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y e a r s  h a s  g i v e n  a  f i l l i p  t o  t h e  e x p o r t  o f  J r e s o u r c e  f r o m  t h e  c o u n t r y  a n d  
g r e a t e r  f o r e i g n  e X C h a n g e  e a r n i n g s .  T h o u g h  t h e  Q C ' C u r r e n c e  o f  C .  ( G . )  s m i t h i i  
i n  I n d i a n  w a t e r s  h a s  b e e n  i n c r e a s i n g l y  r e p o r t e d  f o r  t h e  p a s t  t w o  d e c a d e s  
u n d e r  t h e  n a m e  C .  e d w a r d s i  I  n o  s e r i o u s  a t t e m p t  h a s  b e e n  m a d e  s o  f a r  
t o  s t U d y  t h e  r e s o u r c e  c h a r a c t e r i s t i c s  a n d  b i o l o g y  o f  t h e  s p e c i e s .  A  s o u n d  
k n o w l e d g e  o f  t h e s e  a s p e c t s  i s  a n  e s s e n t i a l  p r e r e q u i s i t e  f o r  p r o p e r  e x p l o i -
t a t i o n ,  c o n s e r v a t i o n  a n d  m a n a g e m e n t  o f  t h e  r e s o u r c e .  
C o n s i d e r i n g  t h e  
i i  
p a u c i t y  o f  i n f o r m a t i o n  o n  t h i s  p o t e n t i a l l y  i m p o r t a n t  c r u s t a c e a n  a n d  t h e  
g r o w i n g  d e m a n d  f o r  c r a b s  i n  t h e  c o u n t r y ,  a n  a t t e m p t  h a s  b e e n  m a d e  
t o  c a r r y  o u t  a  c o m p r e h e n s i v e  s t u d y  o f  t h e  s p e c i e s  a n d  t h e  r e s u l t s  a r e  
p r e s e n t e d  i n  t h i s  t h e s i s .  
T h e  t h e s i s  i s  p r e s e n t e d  i n  t h r e e  c h a p t e r s .  T h e  f i r s t  c h a p t e r  d e a l s  
w i t h  a  g e n e r a l  i n t r o d u c t i o n  w h i c h  o u t l i n e s  t h e  o b j e c t i v e  o f  t h e  s t u d y  
p r o v i d i n g  a n  e x h a u s t i v e  r e v i e w  o f  w o r k s  o n  c r a b s  w i t h  p a r t i c u l a r  r e f e r e n c e  
t o  d e e p - s e a  f o r m s .  T h e  s e c o n d  c h a p t e r  d e s c r i b e s  t h e  m a t e r i a l  a n d  m e t h o d s  
u s e d  f o r  t h e  s t u d y .  
C h a p t e r  I I I  i n c l u d e s  t h e  r e s u l t s  a n d  d i s c u s s i o n  w h i c h  a r e  p r e s e n t e d  
i n  t h r e e  s e c t i o n s .  I n  t h e  f i r s t  s e c t i o n ,  T a x o n o m y  a n d  G e o g r a p h i c a l  d i s t r i -
b u t i o n  o f  t h e  c r a b  a r e  d e a l t  w i t h .  T h e  s p e c i e s  i s  d e s c r i b e d  i n  d e t a i l  b a s e d  
o n  s e v e r a l  m a l e  a n d  f e m a l e  s p e c i  m e n s  o b t a i n e d  f r o m  t h e  [ l ! l a g i c  a n d  b o t t o m  
c o l l e c t i o n s ,  a n d  i t s  i d e n t i t y  i n  I n d i a n  w a t e r s  i s  e s t a b l i s h e d .  
I t  i s  a l s o  
d i s t i n g u i s h e d  f r o m  a  c l o s e l y  a l l i e d  s p e c i e s  s o  f a r  n o t  r e p o r t e d  f r o m  I n d i a n  
w a t e r s .  
T h e  s e c o n d  s e c t i o n  c o m p r i s e s  t h e  b i o l o g y  o f ·  t h e  s p e c i e s  a n d  
i t  i s  d e a l t  w i t h  u n d e r  f o u r  s u b h e a d i n g s ,  n a m e l y ,  H a b i t  a n d  H a b i t a t s ,  R e p r o -
d u c t i o n ,  F o o d  a n d  f e e d i n g  a n d  P r o x i m a t e  c o m p o s i t i o n .  T h e  d i f f e r e n t  
h a b i t a t s  o c c u p i e d  b y  j u v e n i l e s ,  s u b a d u l t s  a n d  a d u l t s  o f  t h e  s p e c i e s  h a v e  
b e e n  d e s c r i b e d  a n d  d i s c u s s e d  i n  t h e  l i g h t  o f  a v a i l a b l e  i n f o r m a t i o n  o n  d i f f e r -
e n t i a l  d i s t r i b u t i o n  o f  o t h e r  r e l a t e d  s p e c i e s .  T h e  r e p r o d u c t i v e  b i o l o g y  
i s  d e s c r i b e d  i n  v a r i o u s  d e t a i l s  t o u c h i n g  o n  g r o s s  a n a t o m y  a n d  h i s t o l o g y  
o f  t h e  r e p r o d u c t i v e  s y s t e m s ,  s p e r m a t o g e n e s i s ,  o o g e n e s i s ,  s i z e  a t  m a t u r i t y ,  
o v a r i a n  m a t u r a t i o n  p r o c e s s ,  f e c u n d i t y ,  e g g  c a r r i a g e  a n d  b r e e d i n g .  T h e  
f o o d  a n d  f e e d i n g  h a b i t s  o f  t h e  s p e c i e s  h a v e  b e e n  s t u d i e d  w i t h  r e f e r e n c e  
i i i  
t o  t h e  d i f f e r e n t  l i f e  s t a g e s  s u c h  a s  j u v e n i l e s ,  s u b a d u l t s  a n d  a d u l t s  d u r i n g  
t h e  d i f f e r e n t  P l a s e s  o f  l i f e  b a s e d  o n  s t o m a c h  c o n t e n t  a n a l y s i s .  T h e  p e r c e n t -
a g e  o f  m e a t  r e c o v e r y  a n d  p r o t e i n ,  c a r b o h y d r a t e  a n d  l i p i d  c o n t e n t  o f  m e a t  
h a v e  b e e n  d e s c r i b e d  i n  t h e  s e c t i o n  d e a l i n g  w i t h  p r o x i m a t e  c o m p o s i t i o n .  
I n  s e c t i o n  3  t h e  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  c r a b  f o r  t h e  e n t i r e  
I n d i a n  E E Z  a n d  s o m e  c o n t i g u o u s  a r e a s  h a v e  b e e n  d e s c r i b e d  a n d  i l l u s t r a t  
e d  i n  d e t a i l  s e p a r a t e l y  f o r  p e l a g i c  a n d  b e n t h i c  r e a l m s .  T h e  s i z e  f r e q u e n c y  
d i s t r i b u t i o n ,  s e x  r a t i o s ,  l e n g t h  w e i g h t  r e l a t i o n s h i p  a n d  r e l a t i v e  a b u n d a n c e  
o f  b r e e d i n g  p o p u l a t i o n  i n  t h e  e x p e r i m e n t a l  c a t c h e s  h a v e  b e e n  d e a l t  w i t h  
i n  d e t a i l  a n d  d i s c u s s e d .  
A  s u m m a r y  o f  t h e  i m p o r t a n t  f i n d i n g s  o f  t h e  s t u d y  i s  g i v e n  a t  
t h e  e n d ,  w h i c h  i s  f o l l o w e d  b y  a  d e t a i l e d  l i s t  o f  r e f e r e n c e s  o n  t h e  s u b j e c t  
m a t t e r .  
A C K N O W L E D G E M E N T S  
I t  i s  w i t h  g r e a t  r e s p e c t  I  e x p r e s s  m y  d e e p  s e n s e  o f  i n d e b t e d n e s s  
t o  m y  r e s e a r c h  g u i d e  D r .  C .  S u s e e l a n ,  S e n i o r  S c i e n t i s t  a n d  O f f i c e r - I n -
C h a r g e  o f  t h e  P o s t - G r a d u a t e  P r o g r a m m e  i n  M a r i c u l t u r e ,  C M F R I ,  K o c h i  
f o r  h i s  e m i n e n t  g u i d a n c e ,  s u s t a i n e d  e n c o u r a g e m e n t ,  c o n s t r u c t i v e  c r i t i c i s m  
a n d  a f f e c t i o n a t e  t r e a t m e n t  d u r i n g  t h e  c o u r s e  o f  t h i s  w o r k ,  w i t h o u t  w h i c h  
t h i s  w o r k  w o u l d  n o t  h a v e  b e e n  m a t e r i a l i z e d .  I  a l s o  t a k e  t h i s  o p p o r t u n i t y  
t o  e x p r e s s  m y  g r a t i t u d e  t o  D r .  P . S . B . R .  J a m e s ,  D i r e c t o r ,  C M F R I ,  f o r  
p r o v i d i n g  a l l  f a c i l i t i e s  a n d  c o n s t a n t  e n c o u r a g e m e n t .  I  a m  e x t r e m e l y  
i n d e b t e d  t o  D r .  M . J . G e o r g e ,  f o r m e r  J o i n t  D i r e c t o r  o f  C M F R I  f o r  c r i t i c a l l y  
g o i n g  t h r o u g h  t h e  m a n u s c r i p t  a n d  o f f e r i n g  v a l u a b l e  s u g g e s t i o n s .  
M y  s i n c e r e  t h a n k s  a r e  a l w a y s  d u e  t o  D r .  N .  N e e l a k a n t a  P i l l a i ,  
H e a d  o f  t h e  C r u s t a c e a n  F i s h e r i e s  D i v i s i o n  o f  C M F R I  a n d  t h e  o t h e r  S e n i o r  
S c i e n t i s t s ,  M e s s r s  G .  N a n d a k u m a r ,  K . R .  M a n m a d a n  N a i r ,  
K . N .  R a j a n ,  
P . E .  S a m s o n  M a n i k o m ,  N .  S u r e n d r a n a t h a  K u r u p  a n d  M a r y  K .  M a n i s s e r y ,  
T e c h n i c a l  S t a f f  a n d  s u p p o r t i n g  s t a f f  o f  t h e  d i v i s i o n  .  f o r  t h e i r  v a l u a b l e  
w h o l e - h e a r t e d  c o - o p e r a t i o n  t h r o u g h  o u t  t h i s  w o r k .  
I  a m  a l s o  t h a n k f u l  
t o  D r .  P . P . P i l l a i ,  P r i n c i p a l  S c i e n t i s t  a n d  M r .  M .  K a t h i r v e l  f o r m e r  S c i e n t i s t  
o f  C M F R I  f o r  l e n d i n g  s o m e  o f  t h e  r a r e  l i t e r a t u r e  o n  c r a b s  f r o m  t h e i r  
p e r s o n a l  c o l l e c t i o n s .  T h e  h e l p  r e n d e r e d  b y  M r s .  K a l p a n a  D e e p a k  a n d  
M r .  P .  V i j a y a g o p a l  i n  b i o c h e m i c a l  a n a l y s i s ,  M r .  S a t h y a n a n d a n  i n  s t a t i s t i c a l  
a n a l y s i s  a n d  M r .  N .  N a n d a k u m a r  f o r  a s s i s t a n c e  i n  t h e  l a b o r a t o r y  w o r k  
i s  g r a t e f u l l y  a c k n o w l e d g e d .  
i v  
v  
T h e  p r e s e n t  w o r k  w o u l d  n o t  h a v e  b e e n  p o s s i b l e  b u t  f o r  t h e  s i n c e r e  
c o - o p e r a t i o n  a n d  h e l p  o f  a  n u m b e r  o f  s c i e n t i s t s  a n d  t e c h n i c a l  s t a f f  o f  
C M F R I  o n b o a r d  F O R V  S a g a r  S a m p a d a .  I n  t h i s  c o n n e c t i o n ,  I  e x t e n d  m y  
s i n c e r e  g r a t i t u d e  t o  t h e  C h i e f  S c i e n t i s t s  o f  t h e  c r u i s e s ,  M r .  K . K .  S u k u m a r a n ,  
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M r .  J a y a p r a k a s h  a n d  D r .  P a u l r a j  a n d  F i s h i n g  m a s t e ,  M r .  V e l a y u d h a n ,  
M r .  N i r m a l  M a t h e w  a n d  M r .  L e o p a u l  a n d  a n  a r r a y  o f  f i s h i n g  h a n d s  w h o  
t o o k  p a r t  i n  t h e  v a r i o u s  c r u i s e s  o f  m y  p a r t i c i p a t i o n .  I  a m  a l s o  g r a t e f u l  
t o  t h e  s h i p  o f f i c e r s  a n d  c r e w s  o f  F O R V  S a g a r  S a m p a d a  f o r  t h e i r  u n f a i l i n g  
h e l p  o n b o a r d  v e s s e l .  S p e c i a l  t h a n k s  a r e  a l s o  d u e  t o ·  D r .  V .  N a r a y a n a  
P i l l a i ,  f o r m e r  C h a i r m a n  o f  S a g a r  S a m p a d a  c e l l ,  f o r  t h e  c o - o p e r a t i o n  a n d  
e n c o u r a g e m e n t  a n d  f o r  D r .  N .  G o p i n a t h a m e n o n ,  S e n i o r  S c i e n t i s t  f o r  a r r a n g i n g  
t h e  s o r t e d  o u t  c r a b  s a m p l e s  f r o m  t h e  I s a a c s - k i d d  M i d w a t e r  T r a w l  c o l l e c t i o n s  
t a k e n  b y  t h e  v e s s e l .  
T h e  a s s i s t a n c e  r e c e i v e d  f r o m  M r .  S a n i l ,  D r .  V . R .  S u r e s h  a n d  M r .  
R a g h a v a n  i n  t h e  p h o t o g r a p h i c  w o r k s  a n d  f r o m  M r . K e s a v a n  a n d  M r . S i v a p r a s a d  
i n  t h e  p r e p a r a t i o n  o f  i l l u s t r a t i o n s  i s  g r a t e f u l l y  a c k n o w l e d g e d .  
I  a m  a l s o  g r a t e f u l  t o  a l l  m y  c o l l e a g u e s  a n d  f r i e n d s  e s p e c i a l l y  
D r .  K . K . V i j a y a n ,  D r .  K . K .  J o s h i ,  M r .  A . P .  D i n e s h b a b u ,  M r .  N . N . M o h a n d a s ,  
M r .  R e j i  M a t h e w ,  M r .  P .  V e n k i t a k r i s h n a n ,  M r .  P . P . M a n o j k u m a r ,  M r .  M . S .  
M o h a n a n ,  M r .  T . K .  A n a n k a d a s ,  M r .  K .  G o p a l a k r i s h n a n ,  D r .  V a s u d e v a p p a ,  
M r .  A n i l ,  M r .  P . S .  S u d h e e s h ,  M r .  K .  M a d h u ,  M r .  P . V .  V a r k e y a c h a n ,  M r . S u n n e y  
C h e r i y a n ,  M i s s  M i n i  R a m a n ,  M r s .  L a l y  R a j u ,  D r .  R e v i k a l a ,  D r  V i j a y a k u m a r ,  
M r .  C . M . M u r a l i d h a r a n  a n d  M r .  M . R . P r a k a s h  f o r  h e l p i n g  m e  a t  v a r i o u s  
s t a g e s  o f  p r e p a r a t i o n  o f  t h e  t h e s i s .  
v i  
D u r i n g  t h e  p e r i o d  o f  t h i s  w o r k  I  w a s  i m m e n s e l y  h e l p e d  b y  m a n y  
s c i e n t i s t s  a n d  o t h e r  w e l l w i s h e r s  f r o m  a b r o a d  m a k i n g  a v a i l a b l e  t o  m e  s o m e  
o f  t h e  i m p o r t a n t  r e f e r e n c e s  o n  t h e  s u b j e c t .  I  a m  t h a n k f u l  t o  o n e  a n d  
a l l  o f  t h e m ,  m o r e  p a r t i c u l a r l y  t o  M s .  l t o s a l i e  N .  S h a f f e r ,  T e c h n i c a l  i n f o r -
m a t i o n  s p e c i a l i s t ,  N O A A ,  P a n a m a  C i t y  L a b o r a t o r y  U . S . A .  I  w i s h  t o  e x p r e s s  
m y  s i n c e r e  g r a t i t u d e  t o  M r s .  S a j i t h a  a n d  M r s .  I s h a  f o r  t y p i n g  t h e  m a n u s c r i p t  
T h i s  w o r k  w a s  d o n e  d u r i n g  t h e  t e n u r e  o f  S e n i o r  R e s e a r c h  F e l l o s h i p  
o f f e r e d  t o  m e  b y  t h e  D e p a r t m e n t  o f  O c e a n  D e v e l o p m e n t ,  G o v e r n m e n t  
o f  I n d i a ,  N e w  D e l h i  f o r  w h i c h  I  a m  e v e r  g r a t e f u l .  
I  o w e  m u c h  m o r e  t h a n  I  c a n  t o  m y  p a r e n t s ,  M r .  P . C . K u m a r a t h  
a n d  M r s . S u l o c h a n a  k u m a r a t h ,  m y  s i s t e r s  H e m a  a n d  U m a  a n d  m y  b r o t h e r  
R a d h a k r i s h n a n  i n  w h o s e  l o v e ,  p r a y e r s  a n d  e n c o u r a g e m e n t  c o u l d  t h i s  a c a d e m i c  
m i s s i o n  b e  c o m p l e t e d .  
C  P  B a I a s u b r a m a n i a n  
C H A P T E R  1  
I N T R O D U C T I O N  
C H A P T E R  1  
I N T R O D U C T I O N  
I t  i s  a n  e s t a b l i s h e d  f a c t  t h a t  t h e  w o r l d  p o p u l a t i o n  s w e l l s  a t  a n  
a l a r m i n g  r a t e  y e a r  a f t e r  y e a r ,  a n d  o v e r  h a l f  o f  t h e  s a m e  i s  b e l i e v e d  
t o  s u f f e r  f r o m  m a l n u t r i t i o n .  A t  t h e  p r e s e n t  r a t e  o f  p o p u l a t i o n  e x p l o s i o n  
g o  
i t  i s  l i k e l y  t h a t  t h e  g l o b a l  p o p u l a t i o n  m a y  I .  u p  f r o m  t h e  p r e s e n t  l e v e l  
' 1  o f  5  b i l l i o n  t o  a b o u t  8  b i l l i o n  b y  t h e  c l o s e  o f  t h e  p r e s e n t  c e n t u a r y  ( B e c k e r ,  
1 9 9 2 ) .  T h e  f o o d  f r o m  l a n d  i s  s o  l i m i t e d  t h a t  i t  m a y  n o t  b e  a b l e  t o  s a t i s f y  
e v e n  t h e  b a s i c  r e q u i r e m e n t  o f  t h e  e v e r  i n c r e a s i n g  p o p u l a t i o n .  
O n e  o f  
t h e  a l t e r n a t i v e  t o  o v e r c o m e  t h i s  p r o b l e m  o f  f o o d  s h o r t a g e  i s  t o  t a p  t h e  
v a s t  r e s o u r c e s  o f  t h e  o c e a n  w h i c h  c o u l d  n o u r i s h  t h e  h u m a n  p o p u l a t i o n  
m a n y  t i m e s  m o r e  t h a n  i t s  p r e s e n t  l e v e l .  A c c o r d i n g  t o  F A O  f i s h e r y  S t a t -
i s t i c s  t h e  w o r l d  f i s h  p r o d u c t i o n  i n  1 9 9 0  a m o u n t e d  t o  a b o u t  9 7  m i l l i o n  
t o n n e s  o f  w h i c h  9 5 . 8  m i l l i o n  t o n n e s  h a v e  c o m e  f r o m  t h e  s e a .  C r u s t a c e a n s  
c o m p r i s i n g  o f  p r a w n s  l o b s t e r s  a n d  c r a b s  a c c o u n t e d  f o r  a t x J u t  4 . 4  %  o f  
t h i s ,  w h i c h  a r e  t h e  m o s t  h i g h l y  v a l i l a b l e  c o m m o d i t i e s  t y  v i r t u e  o f  t h e i r  
p i v o t a l  r o l e  i n  t h e  s e a f o o d  i n d u s t r y  o f  t h e  w o r l d .  I n  I n d i a ,  t h e  m a r i n e  
f i s h e r y  i s  m o s t l y  e x p o r t  o r i e n t e d  a n d  a m o n g  t h e  s e a f o o d  i t e m s  e x p o r t e d  
f r o m  t h e  c o u n t r y ,  t h e  c r u s t a c e a n s  a c c o u n t  f o r  a o u t  4 5  %  i n  t e r m s  o f  
v o l u m e  a n d  7 5 %  i n  t e r m s  o f  v a l u e .  A c c o r d i n g  t o  t h e  l a t e s t  e x p o r t  f i g u r e ,  
t h i s  a m o u n t s  t o  a b o u t  1 4 , 0 0 0  m i l l i o n  r u p e e s  a n n u a l l y  ( S u k u m a r a n ,  1 9 9 2 ) .  
A m o n g  e d i b l e  c r u s t a c e a n s  c r a b s  o c c u p y  t h e  t h i r d  r a n k ,  t h e  f i r s t  a n d  s e c o n d  
p o s i t i o n s  b e i n g  g i v e n  t o  p r a w n s  a n d  l o b s t e r s  o n  a c c o u n t  o f  t h e i r  d e m a n d  
i n  t h e  o v e r s e a s  m a r k e t s .  C r a b  m e a t  i s  c o n s i d e r e d  a s  a  d e l i c a c y  i n  m a n y  
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p a r t s  o f  t h e  w o r l d  a n d  w i t h i n  t h e  c o u n t r y  i t  i s  a n  i m p o r t a n t  s o u r c e  o f  
p r o t e i n  r i c h  f o o d  f o r  t h e  l e s s  a f f l u e n t  s o c i e t y  o f  c o a s t a l  a r e a s .  B e s i d e s  
i t s  i m m e n s e  n u t r i t i v e  v a l u e ,  t h e  c r a b  m e a t  a l s o  c a r r i e s  m a n y  t h e r a p e u t i c  
p r o p e r t i e s .  C r a b  s h e l l s  a r e  r i c h  s o u r c e  o f  c h i t i n  a n d  i t s  c h i t o s a n  c o n t e n t  
w h i c h  h a v e  n u m e r o u s  i n d u s t r i a l  a n d  m e d i c i n a l  a p p l i c a t i o n s ,  p a r t i c u l a r l y  
i n  t h e  m a n u f a c t u r e  o f  a r t i f i c i a l  f a b r i c s ,  p r i n t i n g  i n k s ,  p h o t o g r a p h i c  e m u l s i o n s  
a d h e s i v e  c o s m e t i c s ,  d i a l y s e r s  a n d  a n t i c o a g u l a n t s  ( M e n d e n h a l l ,  1 9 7 1 ,  
M u z z a r e l l i  a n d  P a r i s e r ,  1 9 7 8 ,  S a m b a s i v a n ,  1 9 9 2 ) .  I t  i s  e s t i m a t e d  t h a t  
t h e  w o r l d  e x p o r t  e a r n i n g s  f r o m  c h i t i n  w o u l d  b e  a b o u t  2 0 0  c r o r e s  d o l l a r s  
b y  t h e  e n d  o f  2 0 0 0  A D  ( G i r i s h  B a b u ,  1 9 9 0 ) .  
A  p e r u s a l  o f  f i s h e r y  s t a t i s t i c s  f o r  t h e  p a s t  f e w  y e a r s  w o u l d  r e v e a l  
t h a t  t h e  a n n u a l  c r a b  p r o d u c t i o n  o f  t h e  w o r l d  r a n g e d  b e t w e e n  0 . 8  m i l l i o n  
t o n n e s  a n d  1 . 1  m i l l i o n  t o n n e s  w i t h  a n  a v e r a g e  a n n u a l  p r o d u c t i o n  r a t e  
o f  a b o u t  0 . 9  m i l l i o n  t o n n e s  ( F A O ,  1 9 9 0 ) .  D u r i n g  1 9 9 0 ,  t h e  c r a b  p r o d u c t i o n  
a c c o u n t e d  f o r  5 0 %  o f  t h e  t o t a l  w o r l d  c r u s t a c e a n  l a n d i n g  ( F A O ,  1 9 9 0 ) .  
T h i s  w a s  m a i n l y  c o m p r i s e d  o f  f o u r  c a t e g o r i e s  n a m e l y  b l u e ,  d u n g e n e s s ,  
t a n n e r  a n d  K i n g  c r a b s .  I n  d e v e l o p e d  c o u n t r i e s  w h e r e  o r g a n i z e d  c r a b  f i s h e r y  
e x i s t s ,  t h e  c r a b  i n d u s t r y  m a i n l y  r e l i e s  o n  s p e c i e s  c a u g h t  f r o m  t h e  c o a s t a l  
w a t e r s .  P r e s e n t l y  t h e  c a t c h e s  o f  t r o p i c a l  c r a b s  a c c o u n t  f o r  a b o u t  7 4 %  
o f  t h e  t o t a l  c r u s t a c e a n  l a n d i n g .  T h e  s u p p l y  h o w e v e r  i s  n o t  c o m m e n s u r a t e  
w i t h  t h e  i n c r e a s i n g  d e m a n d  o f  c r a b s  a n d  c r a b  p r o d u c t s  m a i n l y  d u e  t o  
l e s s  e f f o r t s  f o r  d i r e c t e d  f i s h i n g  o n  t h i s  r e s o u r c e  i n  m o s t  r e g i o n s  o f  t h e  
w o r l d .  F u r t h e r ,  c o m m e r c i a l  e x p l o i t a t i o n  i s  m o s t l y  r e s t r i c t e d  t o  t h e  n e a r -
s h o r e  w a t e r s  w h e r e  t h e  f i s h i n g  p r e s s u r e  h a s  r e a c h e d  t h e  o p t i m u m  l e v e l  
i n  t h e  m a j o r  f i s h i n g  a r e a s  ( H a e f n e r , 1 9 8 5  a ) .  M a n y  w o r k e r s  h a v e  p o i n t e d  
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o u t  t h e  P : l S s i b i l i t y  o f  t a p p i n g  u n d e r e x p l o i t e d  s t o c k s  o f  c r a b s  i n  t h e  t r o p i c a l  
a n d  s u b t r o i c a l  c o u n t r i e s ,  w h i c h  h a v e  b e e n  o f t e n  h i d d e n  b y  i n a d e q u a t e  
c a t c h  s t a t i s t i c s  ( A l v e r s o n  a n d  R l t t e r s o n ,  1 9 7 4 ;  H a e f n e r ,  1 9 8 5 a ) .  
T h e  s e a s  a r o u n d  I n d i a  a r e  b l e s s e d  w i t h  a  r i c h  f a u n a  o f  b r a c h y u r a n  
c r a b s  a s  c o u l d  b e  e v i d e n t  f r o m  t h e  s e v e r a l  f a u n i s t i c  r e p o r t s  p u b l i s h e d  
o v e r  t h e  p a s t  h u n d r e d  y e a r s  o r  m o r e .  T h i s  i n c l u d e s  a  n u m b e r  o f  e d i b l e  
c r a b s  w h i c h  s u p p o r t  s u s t e n a n c e  f i s h e r y  t h r o u g h o u t  t h e  I n d i a n  c o a s t s  ( R a o ,  
e t  a l . ,  1 9 7 3 ;  K a t h i r v e l ,  1 9 9 3 ) .  I n  m o s t  a r e a s  o f  t h e  c o a s t  t h e  c r a b s  
a r e  t a k e n  a s  i n c i d e n t a l  c a t c h e s ,  w h i l e  a n  i n t e n s i v e  f i s h e r y  i s  r e s t r i c t e d  
t o  o n l y  s e l e c t e d  c e n t r e s  ( C M F R I ,  1 9 9 2 ) .  T h e  a v e r a g e  a n n u a l  c r a b  l a n d i n g  
f r o m  t h e  m a r i n e  s e c t o r  d u r i n g  1 9 8 0 - 1 9 9 0  a m o u n t e d  t o  2 2 , 0 0 0  t o n n e s  w h i c h  
f o r m  8 . 4 %  o f  t h e  t o t a l  c r u s t a c e a n  l a n d i n g .  B u l k  o f  t h i s  c a t c h  i s  u t i l i z e d  
f o r  l o c a l  c o n s u m p t i o n  i n  t h e  c o a s t a l  a r e a s .  T h i s  f o r m s  o n l y  a b o u t  5 0  %  
o f  t h e  p o t e n t i a l  c r a b  r e s o u r c e s  o f  4 4 , 0 0 0  t o n n e s  e s t i m a t e d  b y  R a o  e t  
a ! .  ( 1 9 7 3 )  f o r  t h e  I n d i a n  s e a s  i n c l u d i n g  b r a c k i s h  w a t e r  s e c t o r .  I n  t h i s  
a s s e s s m e n t ,  t h e  a u t h o r s  h a v e  n o t  i n c l u d e d  t h e  v a s t  p o t e n t i a l  o f  u n e x p l o i t e d  
d e e p - w a t e r  c r a b  r e s o u r c e s  w h i c h  h a v e  b e e n  l o c a t e d  i n  s o m e  p a r t s  o f  t h e  
I n d i a n  c o a s t  d u r i n g  t h e  e x p l o r a t o r y  f i s h e r y  s u r v e y s  c o n d u c t e d  i n  t h e  p a s t  
( S i / a s ,  1 9 6 9 ,  M o h a m e d  a n d  S u s e e l a n ,  1 9 7 3 ) .  T h e  d e e p - w a t e r  s w a r m i n g  
c r a b  C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t h i i ,  w h i c h  i s  s o  f a r  k n o w n  i n  I n d i a n  
l i t e r a t u r e  a s  C h a r y b d i s  e d w a r d s i ,  i s  o n e  o f  t h e  m o s t  c o m l l l o n  d e e p - s e a / o f f  
s h o l ' e  s p e c i e s  w h i c h  h a v e  b e e n  r e p o r t e d  d u r i n g  t h e  e x p l o t ' l i l o r y  s u r v e y s .  
T h o u g h  t h e  p o s s i b i l i t y  o f  e x p l o i t i n g  t h i s  r e s o u r c e  o n  c o m m e r c i a l  s c a l e  
h a s  b e e n  p o i n t e d  o u t  b y  s e v e r a l  w o r k e r s  ( L o s s e ,  1 9 6 9 ,  S i l a s ,  1 9 6 9 ,  M o h a m e d  
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a n d  S u s e e l a n ,  1 9 7 3 ;  P r a s a d  a n d  N a i r ,  1 9 7 3 ;  R a o  ~ a i . ,  1 9 7 3 ;  S u l o c h a n a n  
e t  a I . ,  1 9 9 1 )  n o  s e r i o u s  a t t e m p t  h a s  b e e n  m a d e  s o  f a r  t o  i n v e s t i g a t e  o n  
t h e  b i o l o g y  a n d  p o p u l a t i o n  c h a r a c t e r i s t i c s  o f  t h e  s p e c i e s  o r  a n y  o t h e r  
d e e ( r s e a  c r a b s  i n  I n d i a n  w a t e r s .  B e s i d e s  b e i n g  
r e s o u r c e  f o r  h u m a n  c o n s u m p t i o n ,  C .  ( G . )  s m i t h i i  
a n  i m p o r t a n t  p o t e n t i a l  
i s  a l s o  r e p o r t e d  t o  p l a y  
a n  i m p o r t a n t  r o l e  i n  t h e  t r o p h i c  s t r u c t u r e  o f  I n d i a n  O c e a n  ( L o s s e ,  1 9 6 9 ;  
Z a m o r o v  e t  a l . ,  1 9 9 1 ) .  I t  f o r m s  a n  i m p o r t a n t  f o r a g e  o f  s c o m b r o i d  f i s h e s  
a n d  d e e ( r S e a  s h a r k s  ( L o s s e ,  1 9 6 9 ;  S i l a s ,  1 9 6 9 ;  Z a m o r o v  ~ a I . ,  1 9 9 1 ) .  
T h e  i m p o r t a n c e  o f  c r a b  a s  a  s o u r c e  o f  p r o t e i n - r i c h  f o o d  f o r  t h e  
g r o w i n g  p o p u l a t i o n  o f  I n d i a  e s p e c i a l l y  i n  t h e  c o a s t a l  s e c t o r ,  a n d  a l s o  a s  
a n  e x c e l l e n t  r a w  m a t e r i a l  f o r  s e a f o o d  p r o d u c t s  f o r  e x p o r t  p u r p o s e  i s  
i n c r e a s i n g l y  r e c o g n i z e d  i n  t h e  c o u n t r y  i n  r e c e n t  y e a r s .  A t  p r e s e n t ,  t h o u g h  
m a j o r  p o r t i o n  o f  t h e  c r a b  c a t c h  f r o m  t h e  i n s h o r e  w a t e r s  i s  u t i l i z e d  f o r  
l o c a l  c o n s u m p t i o n ,  s o m e  q u a n t i t i e s  a r e  e x p o r t e d  t o  f o r e i g n  c o u n t r i e s  l i k e  
B e l g i u m ,  U . S . A . ,  J a p a n ,  S i n g a p o r e  a n d  M a l a y s i a  i n  t h e  f r o z e n  a n d  c a n n e d  f o r m .  
A  p e r u s a l  o f  t r e n d s  i n  t h e  e x p o r t  o f  c r a b  p r o d u c t s  f r o m  t h e  c o u n t r y  s i n c e  
s i x t i e s  ( K a t h i r v e l ,  1 9 9 3 )  w o u l d  r e v e a l  t h a t  t h e  e x p o r t  h a s  i n c r e a s e d  t r e m e n d -
o u s l y  o v e r  t h e  p a s t  t w o  d e c a d e s .  T h e  a v e r a g e  a n n u a l  f o r e i g n  e X C h a n g e  
e a r n e d  b y  e x p o r t i n g  c r a b  p r o d u c t  f o r  t h e  p e r i o d  1 9 8 9 - 9 1 - i s  R s .  2 3  m i l l i o n ,  
w h i c h  i s  m a i n l y  o b t a i n e d  f r o m  f r o z e n  c r a b  m e a t  ( K a t h i r v e l ,  1 9 9 3 ) .  D e m a n d  
o f  l i v e  c r a b s  i n  s o m e  o f  t h e  S o u t h - E a s t  A s i a n  c o u n t r i e s  l i k e  M a l a y s i a  
a n d  S i n g a p o r e  h a s  g i v e n  g r e a t e r  i m p e t u s  t o  t h e  c r a b  e x p o r t  i n d u s t r y  o f  
t h e  c o u n t r y .  T h e  l i v e  c r a b  e x p o r t  w h i c h  c o m m e n c e d  w i t h  3 6  t o n n e s  
d u r i n g  1 9 8 7 - 1 9 8 8  p e r i o d  i n c r e a s e d  t o  6 5 4  t o n n e s  d u r i n g  1 9 9 1  r e g i s t e r i n g  
a n  e i g h t - f o l d  i n c r e a s e  i n  t h e  e x p p o r t  o f  t h i s  n e w  p r o d u c t  d u r i n g  t h e  p a s t  
3  y e a r s  ( K a t h i r v e l ,  1 9 9 3 ) .  T h e  a b o v e  d e v e l o l J m e n t  i n  t h e  f i s h e r y  s e c t o r  
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w o u l d  c l e a r l y  i n d i c a t e  t h a t  t h e  i m p o r t a n c e  o f  c r a b  i s  e v e r  o n  t h e  i n c r e a s e  
i n  t h e  c o u n t r y .  T h i s  s h o w s  t h e  r e e d  f o r  s e r i o u s  e f f o r t s  f o r  t h e  e x p l o i t a t i o n  
a n d  u t i l i z a t i o n  o f  t h e  u n t a p p e d  c r a b  r e s o u r c e s  e x i s t i n g  i n  t h e  d e e p e r  w a t e r s  
o f  I n d i a n  E E Z .  A  p r o p e r  u n d e r s t a n d i n g  o f  t h e  b i o l o g y ,  d i s t r i b u t i o n  a n d  
p o p u l a t i o n  c h a r a c t e r i s t i c s  i s  h i g h l y  i m p e r a t i v e  f o r  p r o p e r  e x p l o i t a t i o n ,  
c o n s e r v a t i o n  a n d  m a n a g e m e n t ·  o f  a n y  r e s o u r c e .  
T h e  s w a r m i n g  c r a b  C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t h i i  h a s  n o t  r e c e -
i v e d  a n y  s e r i o u s  a t t e n t i o n  f  o r  s y s t e m a t i c  s c i e n t i f i c  s t u d i e s  s o  f a r  o b v i -
o u s l y  d u e  t o  t h e  d i f f i c u l t i e s  f o r  s a m p l e s .  T h e  c o m m i s s i o n i n g  o f  t h e  r e s e a r c h  
v e s s e l  F O R  V  S s g a r  S a m p a d a  f o r  r e s o u r c e  s u r v e y s  i n  t h e  I n d i a n  E E Z  a n d  
c o n t i g u o u s  w a t e r s  h a s  g i v e n  a n  e x c e l l e n t  o p p o r t u n i t y  t o  m a k e  a  c o m p r e -
h e n s i v e  _ s t u d y  o f  t h i s  l i t t l e  k n o w n  r e s o u r c e  f r o m  I n d i a n  c o a s t  a n d  t h e  
r e s u l t s  a r e  p r e s e n t e d  i n  t h i s  t h e s i s .  
R e v i e w  o f  L i t e r a t u r e  
A l t h o u g h  s t u d y  o f  b r a c h y u r a n  c r m  h a s  b e e n  i n i t i a t e d  f r o m  t h e  
t i m e  o f  L i n n e e u s  ( 1 7 5 8 ) ,  i n v e s t i g a t i o n s  o n  t h e s e  a n i m a l s  i n  I n d i a  c o m m e n c e d  
o n l y  f r o m  t h e  m i d d l e  o f  1 9 t h  c e n t u a r y .  I n i t i a l l y  t h e  s t u d i e s  w e r e  m a i n l y  
o n  t h e  t a x o n o m i c  a s p e c t s  a s  c o u l d  b e  e v i d e n t  f r o m  t h e  c l a s s i c a l  w o r k s  
o f  W o o d - M a s s o n  ( 1 8 7 1 )  a n d  A l c o c k  ( 1 8 9 5 ,  1 8 9 6 ,  1 8 9 8 ,  1 8 9 9 a ,  1 8 9 9 b , 1 8 9 9 c ,  
1 9 0 0 ) .  L a t e r ,  m a n y  a u t h o r s  h a v e  a l s o  c o n t r i b u t e d  g r e a t l y  t o  t h e  s y s t e m a t i c s  
o f  I n d i a n  B r a c h y u r a "  p a r t i c u l a r l y  f r o m  t h e  m a i n l a n d ,  t h e  n o t a b l e  c o n t r i b u t i o n  
b e i n g  t h o s e  o f  d e  M a n  ( 1 9 0 8 ) ,  K e m p  ( 1 9 1 5 ,  1 9 2 3 ) ,  C h o p r a  ( 1 9 3 1 ,  1 9 3 3 ,  
1 9 3 5 ) ,  C h o p r a  a n d  D a s  ( 1 9 3 7 ) ,  P i l l a i  ( 1 9 5 1 ) ,  C h h a p g a r  ( 1 9 5 8 ) ,  S a n k a r a n k u t t y  
( 1 9 6 6 ) ,  J o e l  a n d  S a n j e e v a r a j  ( 1 9 8 0 )  a n d  R a d h a k r i s h n a n  a n d  S a m u e l  ( 1 9 8 2 ) .  
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F a u n i s t i c  a c c o u n t s  o f  b r a c h y u r a n  c r a b s  o f  t h e  L a k s h a d w e e p  I s l a n d s  h a v e  
b e e n  e x t e n s i v e l y  d e a l t  w i t h  b y  B o r r a d a i l e  ( 1 9 0 2 ) .  S u b s e q u e n t l y  S a n k a r a n k u t t y  
( 1 9 6 1 a ) ,  M e i y a p p a n  a n d  K a t h i r v e l  ( 1 9 7 8 )  a n d  S u r e s h  ( 1 9 9 1 )  a l s o  a d d e d  
i n f o r m a t i o n  o n  t h e  c r a o  f a u n a  o f  t h e s e  i s l a n d s .  A I c o c k  ( 1 8 9 9 a ) ,  C h o p r a  
( 1 9 3 5 ) ,  S a n k a r a n k u t t y  ( 1 9 6 1 b ) ,  P r e m k u m a r  a n d  D a n i e l  ( 1 9 7 1 )  a n d  K a t h i r v e l  
( 1 9 8 3 )  r e p o r t e d  o n  t h e  c r a b s  o f  A n d a m a n - N i c o b a r  I s l a n d s .  
I n f o r m a t i o n  o n  t h e  f i s h e r y  o f  c r a b s  o f  I n d i a n  w a t e r s  i s  a v a i l a b l e  
f r o m  t h e  w o r k s  o f  R a i  ( 1 9 3 3 )  w h o  d e a l t  w i t h  t h e  m a g n i t u d e  o f  p r o d u c t i o n  
t o g e t h e r  w i t h  i n f o r m a t i o n  o n  s o m e  a s p e c t s  o f  t h e  b i o l o g y  o f  c r a b s  o f  
B o m b a y  c o a s t s .  L a t e r ,  C h o p r a  ( 1 9 3 6 ,  1 9 3 9 )  f u r n i s h e d  d e t a i l s  o f  t h e  c r a b  
f i s h e r y  o f  I n d i a n  c o a s t  i n  g e n e r a l ,  C h i d a m b a r a m  a n d  R a m a n  ( 1 9 4 4 ) ,  P r a s a d  
a n d  T a m p i  ( 1 9 5 2 )  a n d  C h a c k o  a n d  P a l a n i  ( 1 9 5 5 )  o n  t h e  c r a b  f i s h e r y  o f  
t h e  e a s t  c o a s t ,  M e n o n  ( 1 9 5 2 ) ,  V a s u d e o  a n d  K e w a l r a m a n i  ( 1 9 6 0 ) ,  G e o r g e  
a n d  N a y a k  ( 1 9 6 1 )  a n d  C h h a p g a r  ( 1 9 6 2 )  o n  t l l e  c r a b  f i s h e r y  o f  t h e  w e s t  
c o a s t .  
A n  a n n o t a t e d  b i b l i o g r a p h y  o f  t h e  f i s h e r y  a n d  b i o l o g y  o f  e d i b l e  
c r a b  o f  I n d i a  w a s  p u b l i s h e d  b y  G e o r g e  a n d  R a o  ( 1 9 6 7 ) .  T h e  c r a b  f i s h e r y  
o f  I n d i a  r e v i e w e d  i n  g r e a t e r  d e t a i l  b y  R a o  ~ a l .  ( 1 9 7 3 ) .  S i n c e  t h e n  
m a n y  a u t h o r s  h a v e  r e p o r t e d  o n  t h e  r e g i o n a l  c r a b  f i s h e r i e s  o f  I n d i a  w h i c h  
i n c l u d e d  t h e  a c c o u n t s  o f  A n s a r i  a n d  H m ' k a n t r a  ( 1 9 7 5 )  f r o m  G o a ,  D h a w a n  
~ 8 1 . (  1 9 7 6 )  f r o m  Z u a r y  e S L U a r y ( l i o a )  M a n o n a r a r a m  a n a  C l l 1 1 n a r a m o h a n  ( 1 9 7 < 1 )  
f r o m  M a n g a l o r e ,  A m e e r h a m s a  ( 1 9 7 8 a )  f r o m  P a l k b a y  a n d  G u l f  o f  M a n n a r ,  
S h a n m u g a m  a n d  B e n s a m  ( 1 9 8 0 )  f r o m  T u t i c o r i n ,  L a l i t h a  D e v i  ( 1 9 8 5 )  f r o m  
K a k i n a d a  a n d  S u k u m a r a n  e t  a l .  ( 1 9 8 6 )  f r o m  t h e  s o u t h  K a n a r a  c o a s t  o n  
- -
i m p o r t a n t  c o a s t a l  s p e c i e s  o c c u r r i n g  i n  t h e  r e s p e c t i v e  l ' e g l O n .  
7  
V a r i o u s  a c c o u n t s  o n  t h e  b i o l o g y  o f  B r a c h y u r a n  c r a b s  h a v e  b e e n  
d o c u m e n t e d  f r o m  a b o u t  t h e  m i d d l e  o f  t h i s  c e n t u a r y .  T h e  r e p r o d u c t i v e  
b i o l o g y  o f  p o r t u n i d  c r a b s  h a s  b e e n  d e a l t  w i t h  b y  m a n y  w o r k e r s ,  s o m e  
o f  t h e  n o t a b l e  c o n t r i b u t i o n s  b e i n g  t h o s e  o f  C h h a p g a r  ( 1 9 5 6 ) ,  G e o r g e  ( 1 9 6 3 ) ,  
R a h m a n  ( 1 9 6 7 )  Krishnaswam~1967), C h a n d r a n  ( 1 9 6 8 ) ,  P i l l a y  a n d  N a i r  ( 1 9 6 8 ,  
1 9 7 1 ,  1 9 7 3 ) ,  S r i k r i s h n a d h a s  a n d  R a m a m o o r t n y  ( 1 9 7 6 )  S i m o n  a n d  S i v a d a s  
( 1 9 7 8 ,  1 9 7 9 ) ,  J o e l  a n d  S a n j e e v a r a j  ( 1 9 8 2 ) ,  S e t h u r a m a l i n g a m  ~ a l .  ( 1 9 8 2 ) ,  
M e r c y  T h o m a s  ( 1 9 8 5 ) ,  C h a u d h u r i  a n d  C h a k r a b a r t i  ( 1 9 8 9 ) ,  J e y a l e c t u m i e  
a n d  S u b r a m o n i a m  ( 1 9 8 9 ) ,  T r i n a t h a b a b u  ~ a l .  ( 1 9 8 9 ) ,  J a c o b  e t  a l .  ( 1 9 9 0 ) ,  
P r a s a d  a n d  N e e l a k a n t a n  ( 1 9 9 0 )  a n d  S a r o j i n i  ~ a l .  ( 1 9 9 0 ) .  T h e  f o o d  a n d  
f e e d i n g  h a b i t s  o f  t h e  c r a b s  h a v e  b e e n  s t u d i e d  b y  f e w  o r k e r s  l i k e  C h o p r a  
( 1 9 3 9 ) ,  P a t e l  ~ a l .  ( 1 9 7 9 ) ,  J o e l  a n d  S a n j e e v a r a j  ( 1 9 8 6 )  a n d  P r a s a d  e t  
a 1 .  ( 1 9 8 8 ) .  T h e  p r o x i m a t e  c o m p o s i t i o n  a n d  n u t r i t i v e  v a l u e  o f  e d i b l e  c r a b s  
o f  I n d i a n  c o a s t s  h a v e  b e e n  e v a l u a t e d  b y  s e v e r a l  w o r k e r s  s o m e  o f  t h e  
n o t a b l e  c o n t r i b u t i o n s  b e i n g  t h o s e  o f  C h i n n a m  m a  G e o r g e  a n d  A r u l  J a m e s  
( 1 9 7 1 ) ,  R a d h a k r i s h n a n  a n d  N a t a r a j a n  ( 1 9 7 9 ) ,  A m e e r h a m s a  ( 1 9 7 8 b ) ,  S r i n i v a s a g a m  
( 1 9 7 9 ) ,  M u k u n d a n  ~ ~ ( 1 9 8 1 )  a n d  M e r c y  T h o m a s  ( 1 9 8 5 ) .  L a r v a l  d e v e l o p -
m e n t  o f  b r a c h y u r a n  c r a b s  o f  I n d i a  h a s  b e e n  e x t e n s i v e l y  w o r k e d  o u t  b e g i n n i n g  
w i t h  p i o n e e r i n g  i n v e s t i g a t i o n s  o f  M e n o n  ( 1 9 3 3 ,  1 9 3 7  1 9 4 0 )  f o l l o w e d  
b y  P r a s a d  ( 1 9 5 4 )  a n d  G e o r g e  ( 1 9 5 8 )  b a s e d  o n  p l a n k t o n  c o l l e c t i o n s .  L a t e r  
m a n y  w o r k e r s  h a v e  a t t e m p t e d  t o  t r a c e  o u t  t h e  l a r v a l  h i s t o r y  o f  b r a c h y u r a n  
c r a b s  b y  r e a r i n g  t h e  b e r r i e d  f e m a l e s  i n  t h e  l a b o r a t o r y  ( P r a s a d  a n d  T a m p i ,  
1 9 5 3 ;  N a i d u  1 9 5 5 ,  1 9 5 9 ,  S a n k o l l i ,  1 9 6 1 ;  N o b l e ,  1 9 7 4 ;  K a k a t i  1 9 7 7 ;  K a n n u p a n d i  
e t  a l . ,  1 9 8 0 ;  M e r c y  T h o m a s ,  1 9 8 5 ) .  
W h e n  c o m p a r e d  w i t h  t h e  a b o v e  I l ; C l l t i " ' l e j  ' . V 0 , ' . ( o J , 1  ~·JUs"li ~'·,IJi, 
: n f o r m a t i o n  o n  t h e  r e s o u r c e  c h " r a c t e r i s t ' i c s  a n d  b i o l o g y  d  c < e e p - s e a /  
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o f f s h o r e  c r a b s  a r e  e x t r e m e l y  m e a g r e  f r o m  I n d i a n  w a t e r s  a l t h o u g h  c o n s i d e r a b l e  
w o r k s  h a v e  e m e r g e d  f r o m  o t h e r  p a r t s  o f  t h e  w o r l d s  d u r i n g  t h e  p a s t  t w o  
d e c a d e s .  
S y s t e m a t i c  i n v e s t i g a t i o n s  o n  d e e p - s e a  b r a c h y u r a n  c r a b s  c a n  
b e  s a i d  t o  h a v e  c o m m e n c e d  w i t h  t h e  p i o n e e r i n g  W l r k  o f  M i e r s  ( 1 8 8 6 )  b a s e d  
o n  t h e  v a l u a b l e  c o l l e t i o n s  m a d e  d u r i n g  t h e  g r e a t  o c e a n i c  e x p e d i t i o n s  o f  
H M S  C H A L L E N G E R  d u r i n g  t h e  1 9 t h  c e n t u a r y .  T h e  c o l l e c t i o n s  m a d e  
i n  t h e  s u b s e q u e n t  y e a r s  b y  D A N A  ( 1 9 2 8 - 1 9 3 0 )  V A L D I V I A  ( 1 8 9 8 - 1 8 9 9 )  S I B O G A  
e t c .  f o r m e d  t h e  b a s i s  o f  a  n u m b e r  o f  o t h e r  t a x o n o m i c  a c c o u n t s  o f  d e e p -
s e a  c r a b s  o f  t h e  w o r l d  o c e a n s .  T h e  w o r k s  o f  C h a c e  ( 1 9 5 1 ) .  D e l l  ( 1 9 6 3 ) ,  
P e q u e g n a . t  ( 1 9 7 0 ) ,  S o t o  ( 1 9 7 8 » )  M a n n i n g  a n d  H o l t h u i s  ( 1 9 8 1 ,  1 9 8 4 ,  1 9 8 9 )  
a r e  s o m e  o f  t h e  l a t e r  c o n t r i b u t i o n s  i n  t h i s  l i n e .  A c c o r d i n g  t o  A t t r i l l  
e t  a l .  ( 1 9 9 0 ) ,  t h e  b r a c h y u r a n s  a r e  l e s s  r e p r e s e n t e d  i n  d e e p e r  w a t e r s  w h e n  
c o m p a r e d  t o  o t h e r  m e m b e r s  o f  R e p t a n t i a .  H o w e v e r ,  m a n y  m e m b e r s  o f  
t h e  f a m i l y  G e r y o n i d a e ,  M a j i d a e  a n d  P o r t u n i d a e  a r e  k n o w n  t o  i n h a b i t  t h e  
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d e e p e r  w a t e r s  o f  t h e  o c e a n .  T h e  f a m i l y  q ! y o n i d a e ,  a n  a l I i  o f  P o r t u n i d a e ,  
i s  g e n e r a l l y  f o u n d  t o  o c c u p y  2 0 0 - 2 0 0 0  m  i n  t h e  A t l a n t i c ,  I n d i a n  a n d  P a c i f i c  
o c e a n s  ( M a n n i n g  a n d  H o l t h u i s ,  1 9 8 4 ,  M a n n i n g  1 9 9 0 ) .  S o m e  o f  t h e  m e m b e r s  
o f  t h i s  f a m i l y  l i k e  C h a c e o n  ( =  G e r y o n )  q u i n g u e d e n s .  C .  f e n n e r i  a n d  ~ 
m a r i t a e  a r e  e x t e n s i v e l y  s t u d i e d  o n  a c c o u n t  o f  t h e i r  c o m m e r c i a l  i m p o r t a n c e .  
A m o n g  t h e s e ,  ~ g u i n g u e d e n s  i s  t h e  m o s t  i m p o r t a n t  c r a b  o c c u r r i n g  i n  
t h e  w e s t e r n  A t l a n t i c  o c e a n  f r o m  N o v a  S c o t i a  t o  A r g e n t i n a  ( R a t h b u n ,  
1 9 3 7 ,  S c e l z o  a n d  V a l e n t i n i  1 9 7 4 ) .  C h a c e  ( 1 9 4 0 )  r e p o r t e d  t h e  d i s t r i b u t i o n  
o f  t h i s  s p e c i e s  i n  h i s  w o r k  o n  b r a c h y u r a n  c r a b s  c o l l e c t e d  d u r i n g  t h e  A t l a n t i s  
E x p e d i t i o n .  A  s e r o l o g i c a l  a n a l y s i s  o f  t h e  s y s t a m a t i c  r e l a t i o n s h i p  o f  C .  
g u i n g u e d e n s  w a s  c a r r i e d  o u t  b y  L e o n e  ( 1 9 5 1 ) .  
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D e t a i l e d  s t u d i e s  o n  t h e  d e p t h  d i s t r i b u t i o n  a n d  f i s h e r y  p o t e n t i a l  
o f  t h e  s p e c i e s  i n  t h e  n o r t h  e a s t e r n  c o a s t s  o f  U n i t e d  S t a t e s  a n d  G u l f  
o f  M e x i c o  h a v e  b e e n  c o n d u c t e d  b y  m a n y  w o r k e r s  l i k e  S c h r o e d e r  ( 1 9 5 5 ,  
1 9 5 9 )  H a e f n e r  a n d  M u s i c k  ( 1 9 7 4 ) ,  G a n z  a n d  H e r m a n n  ( 1 9 7 5 ) ,  W i g l e y  e t  a l .  
( 1 9 7 5 ) ,  G e r r i o r  ( 1 9 8 1 )  a n d  S o t o  ( 1 9 8 5 ) .  T h e  f i s h e r y  a n d  t e c h n o l o g i c a l  
a n d  e c o n o m i c  a s p e c t s  o f  h a r v e s t i n g  o f  t h e  s p e c i e s  a l o n g  t h e  c o a s t s  o f  
U n i t e d  S t a t e s  h a \ e  b e e n  d o c u m e n t e d  b y  H o l m s e n  ( 1 9 6 8 ) ,  M e a d e  ( 1 9 7 0 ) ,  
M e a d e  a n d  G r a y  ( 1 9 7 3 )  a n d  H o l m s e n  a n d  M c A l l i s t e r  ( 1 9 7 4 ) .  L u x  e t  a l .  
( 1 9 8 2 )  u n d e r  t o o k  m a r k i n g  s t u d i e s  a n d  M c E l m a n  a n d  E l n e r  ( 1 9 8 2 )  m a d e  
t r a p  s u r v e y s  o n  t h i s  c o a s t  a n d  p r o v i d e d  v a l u a b l e  i n f o r m a t i o n  o n  m i g r a t o r y  
p a t r e r n a n d  a u n d a n c e  o f  t h e  c r a b .  L o c k h a r t  ~ a ! .  ( 1 9 9 0 )  m a d e  c o m p a r a t i v e  
s t u d y  o f  t h e  d i s t r i b u t i o n  a n d  p o p u l a t i o n  c h a r a c t e r i s t i c s  b e t w e e n  t h i s  s p e c i e s  
a n d  C .  f e n n e r i .  P o p u l a t i o n  d e n s i t y  o f  t h i s  c r a b  i n  t h e  n o r t h  e a s t  A t l a n t i c  
w a t e r s  w a s  s t u d i e d  b y  P a t i l  e t  a ! .  ( 1 9 7 9 ) .  
R e p r o d u c t i v e  b i o l o g y  o f  ~ q u i n q u e d e n s  h a s  b e e n  s t u d i e d  b y  a  
n u m b e r  o f  w o r k e r s  f r o m  t h e  W e s t  A t l a n t i c  r e g i o n s .  G r a y  ( 1 9 6 9 )  s t u d i e d  
t h e  b a s i c  l i ( e  h i s t o r y  o f  t h e  s p e c i e s  a n d  c o m m e n t e d  ! l l n I t  t h e  r e p r o d u c t i v e  
c y c l e .  G r o s s  m o r p h o l o g y  a n d  h i s t o l o g y  o f  o v a r i a n  d e v e l o p m e n t  a n d  s e a s o n a -
l i t y  o f  r e p r o d u c t i o n  w e r e  s t u d i e d  b y  H a e f n e r  ( 1 9 7 7 ,  1 9 7 8 ) .  E l n e r  e t  a ! .  
( 1 9 8 7 )  e x a m i n e d  t h e  m a t i n g  b e h a v i o u r  o f  ~ q u i n q u d e n s .  U l t r a  s t r u c t u r e  
o f  s p e r m  a n d  s p e r m a t o p h o r e  o f  t h e  s p e c i e s  w a s  r e p o r t e d  b y  H i n s c h  ( 1 9 8 8 a ) .  
S h e  f o u n d  o u t  a  t y p i c a l  b r a c h y u r a n  t y p e  a n d  e l l i p s o i d a l  s p e r m a t o p h o r e  
w i t h  v a r y i n g  n u m b e r  o f  s p e r m s  f o r  t h i s  c r a b .  H i  •  . e s  ( 1 9 8 8 )  e s t i m a t e d  a  
r e l a t i v e l y  l o w  f e c u n d i t y  a n d  l a r g e  s i z e d  e g g s .  A n n u a l  r e p r o d u c t i v e  c y c l e  
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o f  S  g u i n q u e d e n s  i n  t h e  G u l f  o f  M e x i c o  w u s  s t u d i e d  b y  E r d l l l l i t l  ~ l i l .  
( 1 9 9 1 ) ,  w h e r e a s  P e r k i n s  ( 1 9 7 3 )  t r a c e d  i t s  l a r v a l  h i s t o r y  b y  r e a r i n g  b e r r i e d  
f e m a l e s  i n  t h e  l a b o r a t o r y .  T h e  l a t t e r  a u t h o r  d e s c r i b e d  f o u r  z o e a l  a n d  
o n e  m e g a l o p a  s t a g e .  K e l l y  ~ a l .  ( 1 9 8 2 )  d e r i v e d  a  m o d e l  o f  l a r v a l  d i s p e r s a l  
f o r  t h i s  c r a b ,  w h o  n o t i c e d  t h a t  t h e  G u l f  s t r e a m  p l a y e d  a n  i m p o r t a n t  
r o l e  i n  t h e  d i s p e r s a l  o f  l a r v a e .  E c o l o g i c a l  a n d  e v o l u t i o n a r y  s i g n i f i c a n c e  
o f  n u t r i t i o n a l  f l e x i b i l i t y  o f  l a r v a e  w a s  s t u d i e d  b y  S u l k i n  a n d  V a n  H e v k e l e m  
(  1 9 8 0 ) .  
M a n y  w o r k e r s  h a v e  s t u d i e d  t h e  p h y s i o l o g i c a l  a n d  b i o c h e m i c a l  
a s p e c t s  o f  C .  g u i n q u e d e n s .  G r e l g  e t  a l .  ( 1 9 7 6 )  i n v e s t i g a t e d  t h e  h e a v y  
m e t a l  c o n t e n t ,  w h e r e a s  K u o  e t  a l .  ( 1 9 7 6 )  r e p o r t e d  o n  t h e  c a r o t e n o i d  c o n t e n t  
o f  t h i s  c r a b .  G e o r g e  ( 1 9 7 9 )  w o r k e d  o u t  t h e  d a i l y  c y c l e  o f  m e t a b o l i c  
r a t e s  a n d  c o m p a r e d  t h e  s a m e  w i t h  t h e  c o a s t a l  p o r t u n i d  c r a b  C a l l i n e c t e s  
s a p i d u s .  H e n r y  e t  a t  ( 1 9 9 0 a ,  1 9 9 0 b )  s t u d i e d  t h e  g i l l  m o r p h o l o g y  a n d  
h a e m o l y m p h  i o n i c  O O X ) O n t r a t i o n ,  a n d  W a l a s h  a n d  H e n r y  ( 1 9 9 0 )  t h e  a c t i v i t i e s  
o f  m e t a b o l i c  e n z y m e s .  
T h e  g o l d e n  c r a b  C .  f e n n e r i ,  w h i c h  h a s  e m e r g e d  a s  a  n e w  f i s h e r y  
i n  t h e  G u l f  o f  M e x i c o ,  h a s  b e e n  s u b j e c t e d  t o  v a r i o u s  i n v e s t i g a t i o n s  i n  
r e c e n t  y e a r s .  T h i s  s p e c i e s  i s  a n  i n h a b i t a n t  o f  u p p e r  c o n t i n e n t a l  s l o p e s  
b e t w e e n  2 0 0  a n d  8 0 0  m  d e p t h s  i n  t h e s e  w a t e r s  ( W e n n e r ,  ~ a l .  1 9 8 7 ;  
L i n d b e r g  a n d  L o c k h a r t ,  1 9 8 8 ) .  
T h e  t a x o n o m i c  i d e n t i t y  o f  t h i s  s p e c i e s  
a s  E S t a b l i s h d  b y  M a n n i n g  a n d  H o l t h u i s  ( 1 9 8 4 ) .  S o t o  ( 1 9 8 5 )  s t u d i e d  t h e  
d i s t r i b u t i o n  p a t t e r n  o f  t h i s  c r a b  i n  t h e  s t r a i t s  o f  F l o r i d a  a n d  d i s c o v e r e d  
t h a t  t h e  s p e c i e s  e n j o y e d  a  c o n t i n e n t a l  p a t t e r n  o f  d i s t r i b u t i o n .  I t s  d e p t h  
d i s t r i b u t i o n  a n d  e c o l o g y  i n  t h e  G u l f  o f  M e x i c o  w a s  i n v e s t i g a t e d  b y  L o c k h a r t  
e t  a l .  ( 1 9 9 0 ) .  G e r r i o r  ( 1 9 8 1 )  h a s  s u m m a r i z e d  i t s  c o m m e r c i a l  f i s h e r y  o f f  
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N e w  E n g l a n d .  O t w e l l  e t  a l .  ( 1 9 8 4 )  d e m o n s t r a t e d  t h e  e x p l o r a t o r y  t r a p p i n g  
a n d  p r o c e s s i n g  t e c h n i q u e ,  a n d  L i n d b e r g  a n d  L o c k h a r t  ( 1 9 8 8 )  t h e  d e v e l o p m e n t  
o f  t h e  f i s h e r y  i n  t h e  G u l f  o f  M e x i c o .  W e n n e r  e t  a ! .  ( 1 9 8 7 )  d e m o n s t r a t e d  
t h e  r e p r o d u c t i v e  b i o l o g y ,  a d u l t  l i f e  h i s t o r y ,  c a t c h  r a t e s ,  s i z e  a n d  s e x  
c o m p o s i t i o n  i n  t h e  s o u t h  A t l a n t i c  B i g h 1 ;  , V l E r e o s  E r d m a n  a n d  B l a k e  ( 1 9 8 8 b )  
r e p o r t e d  o n  t h e  f i s h e r y  o f  t h e  c r a b  i n  t h e  s o u t h  e a s t e r n  F l o r i d a .  
D e t a i l e d  i n f o r m a t i o n  o n  t h e  r e p r o d u c t i v e  b i o l o g y  a n d  p h y s i o l o g y  
o f  t h i s  s p e c i e s  h a s  b e e n  a t t e m p t e d  b y  a  f e w  w o r k e r s  w h o  f u r n i s h e d  i n f o r -
m a t i o n  o n  t h e  m o r p h o l o g y  o f  r e p r o d u c t i v e  t r a c t  ( H i n s c h ,  1 9 8 8 b ) , r e p r o d u c t i v e  
e c o l o g y  i n  t h e  s o u t h  e a s t e r n  F l o r i d a  ( E r d m a n  a n d  B l a k e ,  1 9 8 8 a )  f e c u n d i t y  
( H i n e s ,  1 9 8 8 ) ,  u l t r a s t r u c t u r e  o f  s p e r m  a n d  s p e r m a t o p h o r e  ( H i n s c h ,  1 9 8 8 a )  
g i l l  m o r p h o l o g y  a n d  h a e m o l y m p h  i o n i c  c o n c e n t r a t i o n  ( H e n r y  ~ a l . ,  1 9 9 0 a )  
a c t i o n  o f  m e t a b o l i c  e n z y m e s  ( W a l s h  a n d  H e n r y ,  1 9 9 0 )  a n d  r e s p i r a t o r y  
a n d  c a r d i o v a s c u l a r  r e s p o n s e  ( H e n r y  e t  a l . ,  1 9 9 0 b ) .  
c .  m a r i t a e  i s  a  w e s t  A f r i c a n  s p e c i e s ,  w h i c h  s u p p o r t  a n  a c t i v e  
t r a w l  f i s h e r y  i n  A n g o l a  s i n c e  1 9 7 0  ( D i a s  a n d  M a c h a d o ,  1 9 7 3 ;  L e  i D U e f f  
e t  a l . ,  1 9 7 4 ) .  I t  i s  k n o w n  f r o m  t h e  l o c a l i t i e s  b e t w O O 1  S p a n i s h  S a h a r a  
a n d  V a l d i v i a  B a n k  i n  t h e  d e p t h  r a n g e  1 0 0 - 9 3 6  m  ( M a n n i n g  a n d  H o l t h u i s ,  
1 9 8 1 ) .  T h e  t a x o n o m i c  i d e n t i t y  o f  t h i s  s p e c i e s  h a s  b e e n  e s t a b l i s h e d  b y  
M a n n i n g  a n d  H o l t h u i s  ( 1 9 8 1 ) .  T h e y  h a v e  a l s o  g i v e n  a  d e s c r i p t i o n  o f  t h e  
b i o l o g y  a n d  f i s h e r i e s  o f  t h e  s p e c i e s .  A  p r l i m i n a r y  r e p o r t  o n  t h e  d i s t r i b u t i o n  
a n d  a b u n d a n c e  o f  C .  m a r i t a e  ( a s  ~ g u i n g u e d e n s )  i n  t h e  d e e p - w a t e r s  o f  
A n g o l a  h a s  b e e n  f u r n i s h e d  b y  D i a s  > i l l d  ] \ I l e c h l i d o  ( H i 7  3 )  w l l e r e a s  I n t e s  a n d  
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L e  L o e u f f  ( 1 9 7 4 )  r e p o r t e d  t h e  r e s u l t s  o f  e x p l o r a t o r y  f i s h i n g  o n  t h e  I v o r y  c o a s t  
B e y e r s  a n d  W i l k e  ( 1 9 8 0 )  m a d e  a  q u a n t i t a t i v e  s u r v e y  o f  t h i s  s p e c i e s  o f f  
s o u t h w e s t  A f r i c a .  T h e y  a l s o  c o m m e n t e d  o n  t h e  b i o l o g i c a l  a n d  m o r p h o m e t r i c  
c h a r a c t e r i s t i c s  o f  t h i s  s p e c i e s .  D e t a i l e d  s t u d i e s  o n  t h e  r e s o u r c e  d i s t r i b u t i o n ,  
a b u n d a n c e ,  c o m m e r c i a l  e x p l o i t a t i o n ,  g r o w t h ,  r e p r o d u c t i v e  b i o l o g y  a n d  
p o p u l a t i o n  d y n a m i c s  o f  t h i s  s p e c i e s  w e r e  c a r r i e d  o u t  b y  M e l v i l l e - S m i t h  
( 1 9 8 3 ,  1 9 8 5 ,  1 9 8 7 a ,  1 9 8 7 b ,  1 9 8 7 c ,  1 9 8 8 ,  1 9 9 0 ) .  M e l v i l l e - S m i t h  a n d  B a i l e y  
( 1 9 8 9 )  i n v e s t i g a t e d  o n  t h e  p o s s i b l e  c a u s e s  o f  d e p t h  z o n a t i o n  o f  t h i s  c r a b .  
G e r y o n  t r i s i p i n o s u s  ( =  G .  t r i d e n s )  i s  a  s m a l l  u n e x p l o i t e d  s p e c i e s  
o f  f a m i l y  G e r y o n i d a e  k n o w n  t o  o c c u r  i n  t h e  n o r t h - e a s t  A t l a n t i c  a t  d e p t h  
r a n g i n g  f r o m  4 0  t o  2 2 0 0  m  ( C l a r k  1 9 8 6 ) .  A  p r e l i m i n a r y  n o t e  o n  t h i s  
s p e c i e s  h a s  b e e n  p r o v i d e d  b y  H e p p e r  ( 1 9 7 1 )  b a s e d  o n  s a m p l e s  c o l l e c t e d  
f r o m  d e e p e r  w a t e r s  o f  W e s t  I r e l a n d .  B r a t t e g a r d  a n d  S a n k a r a n k u t t y  ( 1 9 6 7 )  
d e s c r i b e d  t h e  p r e - z o e a  a n d  z o e a l  s t a g e s  b y  r e a r i n g  t h e  s p e c i e s  i n  t h e  
l a b o r a t o r y .  M o r e  r e c e n t l y ,  A t t r i l l  e t  a l .  ( 1 9 9 0 )  r e p o r t e d  o n  t h e  b a t h y m e t r i c  
d i s t r i b u t i o n ,  p o p u l a t i o n  s t r u c t u r e  a n d  b i o m a s s  o f  t h e  s p e c i e s  i n  P o r c u p i n e  
S e a b i g h t .  
M e m b e r s  o f  t h e  f a m i l y  M a j i d a e  s u c h  a s  C h i o n o e c e t e s  j a p o n i c u s  
a n d  C .  t a n n e r i  a r e  a l s o  r e p o r t e d  t o  o c c u r  i n  c o m m e r c i a l  c o n c e n t r a t i o n  
i n  t h e  P a c i f i c  o c e a n  ( T s u c h i y a  a n d  F u j i i ,  1 9 7 2 ;  P e r e y r a ,  1 9 6 6 )  .  . £ : . .  j a p o n i c u s  
h a s  b e e n  f i s h e d  · i n  J a p a n  s i n c e  1 9 7 0 .  H o  a n d  I k e h a r a  ( 1 9 7 0 )  d e s c r i b e d  
t h e  d i s t r i b u t i o n  o f  C .  j a p o n i c u s  w h e r e a s  T s u c h i y a  a n d  F i l j i i  ( 1 9 7 2 )  s u m m a r i z e d  
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i t s  c o m m e r c i a l  u t i l i z a t i o n .  I t o  ( 1 9 7 6 )  s t u d i e d  t h e  m a t u r a t i o n  a n d  s p a w n i n g ,  
a n d  M o t o  ( 1 9 7 6 )  t h e  l a r v a l  h i s t o r y  o f  t h i s  s p e c i e s  i n  t h e  s e a s  a r o u n d  J a p a n .  
T r a p p i n g  o f  t h i s  s p e c i e s  w a s  s t u d i e d  b y  K o i k e  a n d  O g u r a  ( 1 9 7 7 ) ,  w h e r e a s  
f i s h e r y  b i o l o g i c a l  a s p e c t s  a n d  p r o c e s s i n g  w e r e  s t u d i e d  b y  G o n g  ~ a ! .  
( 1 9 7 8 )  a n d  S u h  a n d  P a r k  ( 1 9 7 9 ) .  T h e  d i s t r i b u t i o n  p a t t e r n  o f  t h i s  c r a b  
w a s  s t u d i e d  b y  F u j i k u r a  ~ a l .  ( 1 9 9 0 ) .  
P e r e y r a  ( 1 9 6 6 )  s t u d i e d  t h e  b a t h y m e t r i c  a n d  s e a s o n a l  d i s t r i b u t i o n  
o f  C .  t a n n e r i  o f f  n o r t h e r n  O r e g o n  C o a s t  t o g e t h e r  w i t h  s o m e  i n f o r m a t i o n  
o n  r e p r o d u c t i v e  a s p e c t s  s u c h  a s  i n c u b a t i o n ,  d e v e l o p m e n t  o f  e g g  m a s s  
a n d  m a t i n g .  
S t u d i e s  o n  d e e p - s e a  b r a c h y u r a n  c r a b s  f r o m  I n d i a n  w a t e r s  a r e  e x t r e -
m e l y  p o o r  a n d  l i m i t e d  t o  o n l y  s o m e  t a x o n o m i c  a s p e c t s .  A  p i o n e e r i n g  
a t t e m p t  i n  t h i s  r e g a r d  w a s  m a d e  b y  A l c o c k  (lM~lkl, 1 8 9 9
C
)  a n d  A l c o c k  
a n d  A n d e r s o n  ( 1 8 9 9 )  w h o  p r o v i d e d  f a i r l y  g o o d  a m o u n t  o f  f a u n i s t i c  i n f o r m a t i o -
o n  t h i s  g r o u p  b a s e d  o n  t h e  c o l l e c t i o n s  o f  ' I n v e s t i g a t o r ' .  T h e r e  w a s  a  
l o n g  g a p  i n  o u r  k n o w l e d g e  o n  t h e  d e e p - s e a  b r a c h y u r a n s  o f  t h e  I n d i a n  
c o a s t  i n  t h e  s u b s e q u e n t  y e a r s .  W i t h  t h e  c o m m e n c e m e n t  o f  e x p l o r a t o r y  
r e s o u r c e  s u r v e y s  i n  t h e  d e e p e r  w a t e r s  a l o n g  t h e  I n d i a n  c o a s t s  a r o u n d  
s i x t i e s  p a v e d  t h e  w a y  f o r  g r e a t e r  u n d e r s t a n d i n g  o f  t h i s  g r o u p  a n d  i t s  
f i s h e r y  p o t e n t i a l i t i e s .  B a s e d  o n  t h e  r e s u l t s  o f  b o t t o m  t r a w l i n g  c o n d u c t e d  
b y  t h e  G o v t .  o f  I n d i a n  v e s s e l s  S i l a s  ( 1 9 6 9 )  a n d  M o h a m e d  a n d  S u s e e l a n  
( 1 9 7 3 )  a d d e d  t o  t h e  f a u n i s t i c  l i s t  o f  b r a c h y u r a n s  o c c u r r i n g  o n  t h e  c o n t i -
n e n t a l  s h e l f  e d g e  a n d  u p p e r  c o n t i n e n t a l  s l o p e  o f  t h e  s o u t h w e s t  c o a s t  o f  
I n d i a ,  i n d i c a t i n g  t h e  m a g n i t u d e  a n d  e c o n o m i c  v a l u e  o f  t h e  i n d i v i d u a l  s p e c i e s .  
S y s t e m a t i c  d e e p - w a t e r  s u r v e y s  c o n d u c t e d  i n  t h e  s u b s e q u e n t  y e a r s  h a v e  
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b r o u g h t  t o  l i g h t  t h e  e x i s t a n c e  o f  c o m m e r c i a l  q u a n t i t i e s  o f  t h e  s w a r m i n g  
c r a b ,  C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t h i i  i n  t h i s  d e p t h  r e g i o n  i n  s o m e  p a r t s  
o f  I n d i a n  c o a s t s  a s  c o u l d  b e  e v i d e n t  f r o m  t h e  r e p o r t s  o f  S u s e e l a n  e t  
a l .  ( 1 9 9 0 )  a n d  S u l o c h a n a n  e t  a l .  ( 1 9 9 1 ) .  
- -
A l t h o u g h  t h e  o c c u r r e n c e  o f  C .  
( G . )  s m i t h i i  h a s  b e e n  v e r y  o f t e n  r e p o r t e d  f r o m  t h e  I n d i a n  w a t e r s  i n  r e c e n t  
y e a r s ,  o n l y  f r a g m e n t a r y  i n f o r m a t i o n  i s  o n  r e c o r d  r e g a r d i n g  i t s  b i o l o g i c a l  
a s p e c t s .  
D e l l a  C r o c e  a n d  H o l t h u i s  ( 1 9 6 5 )  a n d  D a n i e l  a n d  C h a k r a p a n i  
( 1 9 8 4 )  m a d e  m e n t i o n  o f  t h e  s u r f a c e  s w a r m i n g  b e h a v i o u r  o f  t h i s  s p e c i e s ,  
w h i l e  S i l a s  ( 1 9 6 9 )  p r o v i d e d  n o t e s  o n  i t s  s i z e s  a n d  f e c u n d i t y  o b s e r v e d  i n  
t h e  t r a w l  c a t c h e s  o f  R / V  V a r u n a .  
M o r e  r e c e n t l y  Z a m o r o v  e t  a l .  ( 1 9 9 1 )  
i n d i c a t e d  m i g r a t o r y  b e h a v i o u r  o f  t h i s  s p e c i e s  d u r i n g  i t s  p e l a g i c  e x i s t e n c e .  
C H A P T E R  I I  
M A T E R I A L  A N D  M E T H O D S  
C H A P T E R  I I  
M A T E R I A L  A N D  M E T H O D S  
T h e  m a t e r i a l  f o r  t h e  p r e s e n t  s t u d y  w a s  o b t a i n e d  f r o m  t h e  c r u i s e s  
o f  t h e  F i s h e r y  O c e a n o g r a p h i c  v e s s e l  F O R V  S a g a r  S a m p a d a  ( P l a t e  1 )  i n  
t h e  I n d i a n  E E Z  a n d  c o n t i g u o u s  w a t e r s  ( L a t .  0 5 °  O O ' N  t o  2 3 °  3 0 ' N  a n d  
L o n g .  6 5 °  0 0 '  t o  7 7 °  3 0 '  o n  t h e  w e s t  c o a s t ,  L a t ,  0 5 °  O O ' N  t o  2 1 '  3 0 ' N  
a n d  L o n g .  7 7 °  3 0 ' E  t o  9 5 °  3 0 ' E  o n  t h e  e a s t  c o a s t )  f r o m  F e b r u a r y  1 9 8 5  
t o  D e c e m b e r  1 9 9 1 .  T h e  r e s u l t s  o f  e x p e r i m e n t a l  t r a w l i n g  c o n d u c t e d  d u r i n g  
7 5  c r u i s e s  u n d e r t a k e n  b y  t h e  v e s s e l  i n  t h e  d i f f e r e n t  r e g i o n s  o f  t h e  A r a b i a n  
s e a  a n d  B a y  o f  B e n g a l  h a v e  b e e n  u s e d .  
D e t a i l s  o f  t h e  c r u i s e  t r a c k s ,  
p o s i t i o n s  o f  s t a t i o n s ,  d e p t h ,  t i m e ,  d u r a t i o n  o f  t r a w l i n g  a n d  o t h e r  o p e r a t i o n a l  
d e t a i l s  h a v e  b e e n  c o l l e c t e d  f r o m  t h e  S k i p p e r ' s  l o g  a n d  c r u i s e  r e p o r t s  
o f  F O R V  S a g a r  S a m p a d a  p u b l i s h e d  b y  t h e  C e n t r a l  M a r i n e  F i s h e r i e s  R e s e a r c h  
I n s t i t u t e  ( C M F R I )  o n  b e h a l f  o f  t h e  D e p a r t m e n t  o f  O c e a n  D e v e l o p m e n t ,  
G o v t .  o f  I n d i a  ( A n o n . ,  1 9 8 6 a ,  1 9 8 6 b ,  1 9 8 7 ,  1 9 8 8 a ,  1 9 8 8 b ,  1 9 8 9 ,  1 9 9 0 ) .  
B e s i d e s  t h i s  m i c r o l e v e l  d a t a  o n  c a t c h ,  e f f o r t  a n d  b i o l o g i c a l  d e t a i l s  o f  
t h e  c r a b  u n d e r  s t u d y  a n d  a s s o c i a t e d  o r g a n i s m s  r e p r e s e n t e d  i n  t h e  e x p e r i -
m e n t a l  t r a w l  c a t c h e s  h a v e  b e e n  c o l l e c t e d  b y  p e r s o n a l  p a r t i c i p a t i o n  o f  
t h e  c a n d i d a t e  i n  n i n e  c r u i s e s  c o v e r i n g  t h e  e n t i r e  B . r e a  o f  i n v e s t i g a t i o n  
f o r  m o r e  a u t h e n t i c i t y  o f  i n f o r m a t i o n .  T h e s e  c r u i s e s ,  o f  w h i c h  t w o  w e r e  
o n  t h e  w e s t  c o a s t ,  s i x  o n  t h e  e a s t  c o a s t  a n d  o n e  a r o u n d  A n d a m a n - N i c o b a r  
I s l a n d s ,  e x t e n d e d  f o r  1 0 - 2 8  d a y s  e a c h .  S e v e r a l  c r a b  s a m p l e s  m a i n t a i n e d  
i n  t h e  C r u s t a c e a n  F i s h e r i e s  D i v i s i o n  o f  C M F R I  i n  f r o z e n / f o r m a l i n  p r e s e r v e d  
c o n d i t i o n  w e r e  a l s o  u s e d  f o r  b i o l o g i c a l  s t u d i e s .  
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P L A T E  1  
F O R Y  S a g a r  S a m p a d a  
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T h r e e  t y p e s  o f  n e t s ,  n a m e l y ,  I s a a c s - K i d d  M i d w a t e r  T r a w l  ( I K M T ) ,  
p e l a g i c  t r a w l  a n d  b o t t o m  t r a w l  w e r e  u s e d  d u r i n g  t h e  c r u i s e s .  T h e  I s a a c s -
K i d d  m i d  w a t e r  t r a w l  ( I s a a c s  a n d  K i d d ,  1 9 5 3 )  i s  m a d e  u p  o f  a  c o n i c a l  
n e t  a t t a c h e d  t o  a  w i d e  ' V '  s h a p e d  d i v i n g  v a n e .  A t  e a c h  e n d  o f  t h e  d i v i n g  
v a n e  a n d  f r o m  a  s p r e a d e r  b a r  a t  t h e  t o p  f o r e p a r t  o f  t h e  n e t  c o m e s  t h e  
b r i d l e s ,  a r r a n g e d  s o  t h a t  t h e  n e t  t a k e s  u p  a  c a t c h i n g  p o s i t i o n  d u r i n g  t o w i n g .  
T h e  n e t  h a d  2 . 5  m  t o t a l  l e n g t h  a n d  4  m  v e r t i c a l  o p e n i n g  w i t h  a  m e s h  
s i z e  o f  1 . 5  m m  ( s t r e t c h e d )  a t  t h e  c o d - e n d .  T h i s  n e t  s a m p l e d  t h e  p l a n k t o n i c  
o r g a n i s m s  f o u n d  i n  t h e  D e e p  S c a t t e r i n g  L a y e r s  ( D S L )  w h i c h  o c c u p i e d  t h e  
u p p e r  s t r a t a  o f  t h e  o c e a n  u p  t o  a  m a x i m u m  d e p t h  o f  6 0 0  m  f r o m  t h e  
s u r f a c e .  ( S u s e e l a n  a n d  N a i r ,  1 9 9 0 ) .  T h e  n e t  w a s  o p e r a t e d  a t  t h e  a p p r o p r i a t e  
d e p t h  o f  D S L  r e c o r d e d  b y  e c h o s o u n d e r s  a t  a  f r e q u e n c y  o f  3 8  k h z  a n d  
1 2 0  k h z .  A  t o t a l  o f  4 3 3  I K M T  h a u l s  w e r e  e x a m i n e d  f o r  t h e  p r e s e n t  
s t u d y ,  o f  w h i c h  2 6 1  w e r e  t a k e n  o n  t h e  w e s t  c o a s t ,  1 2 8  o n  t h e  e a s t  c o a s t  
a n d  4 4  a r o u n d  A n d a m a n - N i c o b a r  i s l a n d s .  T h e  p e l a g i c '  t r a w l  o p e r a t e d  h a d  
a  t o t a l  l e n g t h  o f  1 0 0  m ,  h e a d  r o p e  l e n g t h  o f  4 6 . 4  m  a n d  f o o t  r o p e  l e n g t h  
o f  2 6  m  w i t h  a  u n i f o r m  m e s h  s i z e  o f  4 0  m m  ( s t r e t c h e d )  a t  t h e  c o d  e n d .  
O f  t h e  t o t a l  n u m b e r  o f  3 3 4  p e l a g i c  t r a w l  o p e r a t i o n s  c o n s i d e r e d ,  f o r  t h e  
p r e s e n t  s t u d y ,  1 6 5  w e r e  t a k e n  o n  t h e  w e s t  c o a s t ,  8 5  o n  t h e  e a s t  c o a s t  
a n d  8 4  a r o u n d  A n d a m a n - N i c o b a r  I s l a n d s .  T h e  b o t t o m  t r a w l i n g  o p e e r a t i o n s  
w e r e  u n d e r t a k e n  u s i n g  m a i n l y  t h e  H i g h  S p e e d  D e m e r s a l  T r a w l s  ( H S D T )  
d e v e l o p e d  b y  t h e  C e n t r a l  I n s t i t u t e  o f  F i s h e r i e s  T e c h n o l o g y ,  C o c h i n  ( P a n i c k e r ,  
1 9 9 0 ) .  T h e  n e t s  w e r e  b a s i c a l l y  t w o  s e a m  o r  f o u r  s e a m  t y p e  o f  d e m e r s a l  
t r a w l s  o f  4 4 . 5 - 4 6 . 5  m  t o t a l  l e n g t h  a n d  2 3 . 2 - 2 8 . 0  m  h e a d  r o p e  l e n g t h .  
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T h e  m e s h  s i z e  a t  c o d - e n d  w a s  u n i f o r m l y  4 0  m m  ( s t r e t c h e d ) .  A  t o t a l  
o f  4 4 5  b o t t o m  t r a w l  h a u l s  w e r e  e x a m i n e d  d u r i n g  t h e  p r e s e n t  i n v e s t i g a t i o n  
o f  w h i c h  2 4 3  h a u l s  w e r e  t a k e n  o n  t h e  w e s t  c o a s t ,  1 7 8  o n  t h e  e a s t  c o a s t  
a n d  2 4  a r o u n d  A n d a m a n - N i c o b a r  I s l a n d s .  
T h e  o p e r a t i o n a l  p a r t i c u l a r s  f o r  t h e  d i f f e r e n t  t y p e s  o f  g e a r s  a r e  
d e s c r i b e d  i n  g r e a t e r  d e t a i l  i n  s e c t i o n  3  o f  c h a p t e r  I l l .  T h e  t a x o n o m i c  
a n d  b i o l o g i c a l  s t u d i e s  o f  t h e  c r a b  w e r e  c a r r i e d  o u t  b a s e d  o n  1 2 6  s a m p l e s  
o b t a i n e d  f r o m  t h e  t h r e e  t y p e s  o f  g e a r s ,  w h i c h  i n c l u d e d  s e v e r a l  j u v e n i l e  
s u b a d u l t  a n d  a d u l t  s t a g e s  I n  t h e  c a s e  o f  I K M T  c a t c h e s  t h e  e n t i r e  s a m p l e s  
o b t a i n e d  i n  e a c h  o f  t h e  p o s i t i v e  h a u l s  w e r e  e x a m i n e d ,  w h e r e a s  i n  t h e  
c & t c h e s  o f  p e l a g i c  t r a w l  a n d  b o t t o m  t r a w l  o p e r a t i o n s  t h e  s a m p l e  s i z e  
r a n g e d  b e t w e e n  2 0 0  t o  6 0 0  c r a b s / h a u l  o r  t h e  e n t i r e  c a t c h  i f  i t  w a s  s m a l l e r  
t h a n  1 0 0  c r a b s / h a u l .  A l l  t h e  c r a b  s a m p l e s  t h u s  o b t a i n e d  w e r e  a n a l y s e d  
i n  f r e s h  c o n d i t i o n  w h e n  t h e y  w e r e  d r a w n  w h i l e  o n b o a r d  v e s s e l  b y  t h e  c a n d i -
d a t e  o r  i n  f r o z e n / f o r e m a l i n  p r e s e r v e d  c o n d i t i o n  w h e n  t h e y  w e r e  o b t a i n d  
f r o m  t h e  C r u s t a c e a n  F i s h e r i e s  D i v i s i o n  o f  C M F R I .  O n  b o a r d  v e s s e l ,  t h e  
c r a b  s a m p l e s  w e r e  t a k e n  t o  t h e  w e t  f i s h  l a b o r a t o r y  a n d  w e i g h e d  i n  f r e s h  
c o n d i t i o n  u s i n g  t h e  E i l e r s o n ,  e l e c t r i c  b a l a n c e  a v a i l a b l e  i n  t h e  v e s s e l .  
A f t e r  p r e l i m i n a r y  o b s e r v a t i o n  t h e  s a m p l e s  w e r e  f r o z e n  i n  c o l d  s t o r a g e  
a t  - 2 0 ° C  o r  l ' , ' e s e r v e o  i n  5  %  s e a  w a t e r  f o r m a l i n  f o r  d e t a i l e d  s t u d i e s  i n  
t h e  s h o r e  l a b o r a t o r y .  
T h e  s a m p l e s  w e r e  a n a l y s e d  i n  d e t a i l  f o r  s e x w i s e  s i z e  f r e q u e n c y .  
T h e  s i z e  r e f e r s  t o  c a r a p a c e  w i d t h  ( c w )  m e a s u r e d  b e t w e e n  t h e  s i x t h  a n t e r o -
l a t e r a l  t e e t h  t o  t r e  n e a r e s t  0 . 1  m m  u s i n g  v e r n i e r  c a l i p e r s .  F o r  i n d i v i d u a l  
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w e i g h t  o f  t h e  c r a b ,  a f t e r  t a k i n g  11l"~SUl'elOem o f  c a r a p a c e  w i d t h ,  t h e  a n i m a l  
w a s  w e i g h e d  t o  t h e  l I e a r e s t  0 . 0 1  m g  u s i n g  ' M e t l l e r '  e l e c t r o n i c  b a l a n c e  
i n  f r e s h  c o n d i t i o n  i n  t h e  s h o r e  l a b o r t !  t o r y .  
T h e  m e t h o d s  a d o p t e d  f o r  
s t u d y i n g  t h e  v a r i o u s  a s p e c t s  o f  b i o l o g y ,  b i o c h e m i c a l  c o m p o s i t i o n ,  p o p u l a t i o n  
c h a r a c t e r i s t i c s  a n d  d i s t r i b u t i o n  o f  s t o c k  a r e  d e s c r i b e d  b e l o w .  
R E P R O D U C T I O N  
T h e  c r a b s  w e r e  f i r s t  s e x e d  b a s e d  o n  t h e  s h a p e  o f  a b d o m e n ,  n u m b e r  
o f  p l e o p o d s  a n d  c o n v e x i t y  o f  c a r a p a c e .  I n  t h e  c a s e  o f  f e m a l e  c r a b s ,  
t h e  p l e o p o d s  a n d  v u l v a e  w e r e  e x a m i n e d  t o  d e t e r m i n e  i f  m a t i n g / e x t r u s i o n  
o f  e g g s  h a d  t a k e n  p l a c e .  
P r e s e n c e  o f  e g g s  o r  e g g  r e m n a n t s  o r  t h e i r  
a b s e n c e  o n  p l e o p o d s ,  c o l o u r  o f  e g g  m a s s  a n d  c o n d i t i o n  o f  v u l v a e  w e r e  
n o t e d .  
T h e  a n a t o m y  o f  m a l e  a n d  f e m a l e  r e p r o d u c t i v e  s y s t e m s  w a s  s t u d i e d  
b y  d i s s e c t i n g  m a t u r e  c r a b s .  A f t e r  d i s s e c t i o n ,  t h e  g o n a d s  a n d  o t h e r  p a r t s  
w e r e  e x a m i n e d  u n d e r  a  d i s s e c t i o n  m i c r o s c o p e  f o r  c l o s e r  s t u d y  o f  a n a t o m i c a l  
f e a t u r e " .  F o r  h i s t o l o g i c a l  s t u d i e s ,  g o n a d s  a n d  o t h e r  p a r t s  o f  t h e  r e p r o d u c t i v e  
s y s t e m s  w e r e  c u t  a n d  f i x e d  i n  B o u i n ' s  f l u i d  f r o m  l i v e  c r a b s  o n b o a r d  v e s s e l .  
F o r  s t u d y i n g  m a t u r a t i o n  p r o c e s s ,  t h e  o v a r i e s  w e r e  c l a s s i f i e d  i n t o  
f i v e  m a t u r i t y  s t a g e s  b y  m o d i f y i n g  t h e  m e t h o d s  s u g g e s t e d  b y  H a e f n e r  
( 1 9 7 7 )  f o r  t h e  s t u d y  o f  d e e p - s e a  c r a b  C .  q u i n q u e d e n s .  T h e  G o n a d o  S o m a t i c  
I n d e x  ( G S I )  w a s  c a l c u l a t e d  b y  u s i n g  t h e  f o r m u l a  G S l  =  
W e t  w e i g h t  o f  o v a r y  
W e t  w e i g h t  o f  a n i m a l  x  1 0 0  a s  p r o p o s e d  b y  G i e s e  a n d  P e a r s e  ( 1 9 7 4 ) .  
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H i s t o l o g y :  
A l l  t i s s u e s  f i x e d  i n  B o u i n ' s  f l u i d  w e r e  w a s h e d  o v e r n i g h t  i n  
r u n n i n g  t a p  w a t e r  t o  r e m o v e  t h e  e x c e s s  p i c r i c  a c i d .  
T h e s e  t i s s u e s  w e r e  
d e h y d r a t e d  u s i n g  a n  a l c o h o l  s e r i e s  ( 3 0 %  1 0 0 9 6  a l c o c h o l )  a n d  c l e a r e d  i n  
m e t h y l  b e n z o a t e .  
T h e  t i s s u e s  w e r e  f u r t h e r  c o l d  i m p r e g n a t e d  w i t h  w a x  
s h a v i n g  i n  a  1 : 1  r a t i o .  S u b s e q u e n t l y  t h e  s o l v e n t  w a s  e v a p o r a t e d  b y  p l a c i n g  
. h e  t i s s u e  i n  a n  o v e n  a t  5 8 ° C .  T h e  t i s s u e s  w e r e  t r a n s f e r r e d  t h r o u g h  
t w o  c h a n g e s  o f  f r e s h  m o l t e n  w a x  ( P a r a f f i n  w a x  w i t h  c e r s i n ,  B D H ,  M P  
5 8 - 6 0 ° C ) .  T i s s u e  b l o c k s  w e r e  p r e p a r e d  b y  u s i n g  p a p e r  b o a t s  o r  s m a l l  
g l a s s  t r o u g h s  a f t e r  p r o p e r  o r i e n t a t i o n .  
S e r i a l  s e c t i o n s  o f  b l o c k  w e r e  c u t  a t  a p p r o x i m a t e l y  6 - 8  / u  t h i c k n e s s  
u s i n g  a  r o t o r i n g  m i c r o t o m e  ( W e s w o x  O p t i k  m o d e l  T - l 0 9 0 A ) .  
S e c t i o n s  
w e r e  a f f i x e d  o n  c l e a n  g l a s s  s l i d e s  u s i n g  f r e s h  M a y e r ' s  e g g  a l b u m i n - g l y c e r o l  
( 1 : 1  V / V )  a n d  f l a t t e n e d  b y  p l a c i n g  s l i d e  w a r m e r  w i t h  a  d r o p  o f  d i s t i l l e d  
w a t e r .  S u b s e q u e n t l y  t h e  w a t e r  w a s  d r a i n e d  o f f  a n d  s l i d e s  w e r e  t h e n  
u s e d  f o r  h i s t o l o g i c a l  o b s e r v a t i o n s .  
S t a i n i n g  w a s  d o n e  b y  u s i n g  H a r r i s  
h e m a t o x y l e n e  s t a i n  ( P r e e c e ,  1 9 7 2 )  w i t h  1 9 6  a q u e o u s  e o s i n  a s  t h e  c o u n t e r  
s t a i n .  
S e c t i o n s  t o  b e  s t a i n e d  w e r e  f i r s t  d e  p a r a  f f i n i  z e d  i n  t w o  c h a n g e s  
o f  x y l e n e  a n d  t h e n  h y d r a t e d  t h r o u g h  a  d o w n  s e r i e s  o f  e t h a n o l  g r a d e s .  
T h e y  w e r e  t h e n  b l u e d  u s i n g  t a p  w a t e r  o r  l i t h i u m  c a r b o n a t e .  E o s i n  s t a i n e d  
s e c t i o n s  w e r e  r e p e a t e d l y  w a s h e d  i n  9 5  %  a l c o h o l  t o  r e m o v e  t h e  e x c e s s  
e o s i n .  
S l i d e s  w e r e  f u r t h e r  d e h y d r a t e d  i n  a b s o l u t e  a l c o h o l  a n d  c l e a r e d  
i n  x y l e n e  a n d  m o u n t e d  w i t h  D P X  o r  c a n a d a b a l s m  o f  n e u t r a l  p H .  M o u n t e d  
s l i d e s  w e r e  e x a m i n e d  u n d e r  a  m o n o c u l a r  r e s e a r c h  m i c r o s c o p e .  
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M i c r o m e t r i c  m e a s u r e m e n t  o f  o o c y t e  i n  d i f f e r n t  s t a g e s  o f  m a t u r a t i o n  
w e r e  t a k e n  u s i n g  a n  o c u l a r  m i c r o m e t e r  ( E R M A ,  J a p a n )  c a l i b r a t e d  w i t h  
s t a g e  m i c r o m e t e r .  
A s  o o c y t e  s t r o n g l y  d e v i a t e d  f r o m  a  s p h e r i c a l  s h a p e ,  
t h e  a v e r a g e  o f  t h e  l a r g e s t  a n d  s m a l l e s t  a x e s  o f  o o c y t e  f o u n d  i n  a  m a t u r i t y  
s t a g e  w a s  t a k e n .  S p e r m a t o g o n i a l  a n d  s p e r m  c e l l  d i a m e t e r  w e r e  a l s o  r e c o r -
d e d  i n  t h e  s a m e  m a n n e r .  
P h o t o  m i c r o g r a p h s  o f  h i s t o l o g i c a l  p r e p a r a t i o n s  o f  o v a r y  a n d  t e s t e s  
w e r e  t a k e n  u s i n g  a  b i n o c u l a r  c o m p o u n d  m i c r o s c o p e  ( ' M i c r o s t a r ' ,  A m e r i c a n  
O p t i c a l s ,  U . S . A . )  a n d  w i t h  a  c a m e r a  u n i t .  A p p r o p r i a t e  p r o j e c t i o n  e y e  
p i e c e  w a s  u s e d  a n d  t h e  p h o t o g r a p h s  w e r e  t a k e n  u s i n g  2 4 x 3 6  m m  O R W O  
N P  2 2  ( 1 2 5  A S A ,  P a n c h r o m a t i c )  b l a c k  a n d  w h i t e  n e g a t i v e  f i l m .  T h e  p r i n t s  
w e r e  t a k e n  o n  s o f t ,  g l o s s y ,  s i n g l e  w e i g h t  c o n t r a s t  p a p e r .  
F e c u n d i t y :  T h e  f e c u n d i t y  w a s  c a l c u l a t e d  b y  c o u n t i n g  t h e  n u m b e r  o f  e g g s  
p r e s e n t  o n  t h e  p l e o p o d  I n  o v i g e r o u s  c o n d i t i o n .  
A s  i t  w a s  n o t  k n o w n  
n o w  m a n y  e g g s  w e r e  l o s t  d u r i n g  i n c u b a t i o n ,  o n l y  c r a b s  c a r r y i n g  e g g s  
i n  t h e  e a r l y  s t a g e s  o f  e m b r y o n i c  d e v e l o p m e n t  w e r e  u s e d  f o r  t h i s  p u r p o s e .  
T h e  e g g  c a r r y i n g  p l e o p o d s  w e r e  f i r s t  r e m o v e d  f r o m  t h e  c r a b  a n d  i m m e r s e d  
t h e m  i n  c o n c e n t r a t e d  s o l u t i o n  o f  s o d i u m  h y d r o x i d e  a s  s u g g e s t e d  b y  M e l v i l l e -
S m i t h  ( 1 9 8 7 ) .  T h e  e g g s  b e c a m e  f r e e  f r o m  t h e  p l e o p o d s  a f t e r  3 - 6  h o u r s .  
T h e  e g g s  w e r e  t h e n  f i l t e r e d  a n d  w e i g h e d  t o  n e s . r e s t  0 . 1  m g  u s i n g  a n  e l e c t o -
n i c  b a l a n c e  ( M e t t l e r ,  P C  4 4 0 ,  S w i t z e r l a n d ) .  A  s a m p l e  o f  t h e  e g g  m a s s  
t h u s  s e p a r a t e d  w a s  w e i g h e d  a n d  c o u n t e d  a n d  t o t a l  n u m b e r  o f  w h o l e  e g g  
m a s s  w a s  d e t e r m i n e d  u s i n g  t h e  f o r m u l a .  
F  =  P / p
1  
x  n  
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w h e r e  P  =  t h e  w e i g h t  o f  e g g  m a s s ;  P  =  t h e  w e i g h t  o f  t h e  s u b  s a m p l e  
a n d  n  =  t h e  t o t a l  n u m b e r  o f  e g g s  i n  t h e  s u b s a m p l e .  
S T O M A C H  C O N T E N T  A N A L Y S I S  
T h e  f o o d  a n d  f e e d i n g  h a b i t s  o f  t h e  c r a b s  w e r e  s t u d i e d  b a s e d  o n  
q u a l i t a t i v e  a n d  q u a n t i t a t i v e  a n a l y s i s  o f  s t o m a c h  c o n t e n t s  o f  t h r e e  m a j o r  
s i z e  g r o u p s  n a m e l y  J u v e n i l e s  (  <  2 0 m m  c w )  s u b a d u l t s  ( 2 1 - 4 5 m m )  a n d  a d u l t s  
(  : >  4 5 m m  c w )  s e x w i s e .  
T h e  f o o d  c o n t e n t s  p r e s e n t  i n  t h e  f o r e g u t  o n l y  
w e r e  u s e d  f o r  t h e  p r e s e n t  s t u d y  f o r  e a s i e r  i d e n t i f i c a t i o n  o f  v a r i o u s  f o o d  
c o m p o n e n t s .  T h e  i n t e n s i t y  o f  f e e d i n g  w a s  d e t e r m i n e d  b a s e d  o n  t h e  d e g r e e  
o f  d i s t e n s i o n  o f  s t o m a c h  w a l l  a n d  t h e  a m o u n t  o f  f o o d  c o n t a i n e d  i n  i t ,  
a n d  c l a s s i f i e d  a s  f u l l ,  1 / 2  f u l l  a n d  e m p t y  a s  s u g g e s t e d  b y  H y n e s  ( 1 9 5 0 )  
a n d  P i l l a i  ( 1 9 5 2 ) .  T h e  f o o d  i t e m s  w e r e  i d e n t i f i e d  i n t o  t h e  v a r i o u s  t a x o n o m i c  
g r o u p s  a n d  t h e  r e l a t i v e  a b u n d a n c e  o f  e a c h  o f  t h e  g r o u p s  w a s  e s t i m a t e d  
b y  t h e  ' f r e q u e n c y  o f  o c c u r r e n c e  m e t h o d '  a n d  ' v o l u m e t r i c  m e t h o d '  a s  r e c o -
m m e n d e d  b y  W i l l i a m s  ( 1 9 8 1 )  f o r  t h e  s t u d y  o f  f o o d  a n d  f e e d i n g  h a b i t s  
o f  p o r t u n i d  c r a b s .  
I n  e a c h  a n i m a l  e x a m i n e d ,  a f t e r  g r a d i n g  t h e  s t o m a c h ,  t h e  s t o m a c h  
c o n t e n t s  w e r e  c a r e f u l l y  f l u s h e d  i n t o  a  p e t r i d i s h  w i t h  d i s t i l l e d  w a t e r  a n d  
o b s e r v e d  t h e m  u n d e r  a  d i s s e c t i o n  m i c r o s c o p e  a t  2 0 x  m a g n i f i c a t i o n .  A s  
c h a r a c t e r i s t i c  o f  d e c a p o d  c r u s t a c e a n s ,  m o s t  o f  t h e  f o o d  i t e m s  w e r e  f o u n d  
t o  b e  i n  h i g h l y  c r u s h e d  f o r m  a n d  h e n c e  o n l y  t h e  h a r d  s t r u c t u r e s  t h a t  
c o u l d  b e  r e c o g n i z e d  w e r e  r e l i e d  u p o n  f o r  q u a l i t a t i v e  e v a l u a t i o n .  T h e  
m a j o r  i t e m s  r e c o g n i z e d  i n c l u d e d  f o r a m i n i f e r a ,  m o l l u s c s ,  a r t h r o p o d s  a n d  
22 
pisces. Forminifera were identified from entire shells, molluscs from 
hinge of shells, spats and cuttle bone, arthropods from pigmented remains 
of exoskeleton, appendages and carapace of amphipods, crabs and shrimps, 
'I external gills of euphausiids etc and pisces from remains of bones, eyballs, 
scales and otolith. Many stomach contained food remains that were highly 
pulverized or digested and such items were included under amorphous 
material. 
PROXIMATE COMPOSITION 
Frozen samples brought to the laboratory were ·cleaned and after 
noting th carapace width, total body weight of individual crab was wigtled 
accurately to the nearest 0.1 mg with an electronic balance Metller, 
PC 440 Switzerland. The carapace was then removed and meat of all 
parts including chelate legs was separated and transferred to a petridish. 
The separated meat content was weighed and its percentage worked out. 
The method of estimation of water conten, protein, fat and carbohydrate 
are given below. 
Water content: Pre-weighed wet samples of meat was kept in a hot 
air at 60°C till constant weights were obtained. The lose in weight was 
taken as the moisture content and expressd as percentage (AOAC, 1965). 
Total protein: The Folin-Ciocaltue Phenol method of Lowry ~ al. (1951) 
was adopted for estimation of total protein in the tissue. 
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A  s a m p l e  o f  2 5  m g  o f  m u s c l e  t i s s u e  w a s  a d d e d  t o  1  m l  o f  1 0 %  
t r i c h l o r o  a c e t i c  a c i d .  T h e  s a m p l e  w a s  c e n t r i f u g d  f o r  2 0  m i n u t e s  a t  3 , 0 0 0  
r p m .  T h e  s u p e r n a t a n t  o b t a i n d  i n  t h e  i n d i v i d u a l  t u b e s  w a s  u s e d  f o r  t h e  
e s t i m a t i o n  o f  t o t a l  c a r b o h y d r a t e .  T h e  p r o t e i n  p r e c i p i t a t e  i n  e a c h  t u b e  
w a s  d i s s o l v e d  i n  5  m l  1  N  N a O H  a n d  t o  1  m l  o f  t h i s  s o l u t i o n ,  f r e s h l y  




i n  0 . 1  N / N a O H  
+ · 1  m l  o f  0 . 5 %  C u s O  4  5 H
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0  i n  1  %  s o d i u m  t a r t r a t e )  w a s  a d d e d  a n d  k e p t  
a t  r o o m  t e m p e r a t u r e  f o r  1 0  m i n u t e s .  A f t e r  t h i s  0 . 5  m l  1  N  F o l i n - C i o -
c a l t u e ' s  r e a g e n t  ( d i l u t e d  t h e  2 N  s t o c k  s o l u t i o n  w i t h  d o u b l e  d i s t i l l d  w a t e r )  
w a s  a d c E d a n d  m i x e d  r a p i d l y .  
A  s t a n d a r d  s t o c k  s o l u t i o n  w a s  p r e p a r d  u s i n g  b o v i n e  s e r u m  a l b u m i n  
c r y s t a l s  a t  a  c o n c e n t r a t i o n  o f  2 5  m g / 5  m l  I N  N a O H .  D i f f e r e n t  d i l u t i o n s  
i n  t h e  r a n g e  0 . 2 5 - 2 . 5  m g / m l  w e r e  p r e p a r e d  f r o m  t h i s  s t o c k  s o l u t i o n ,  a n d  
t h e  a l k a l i n e  m i x t u r e  a n d  F o l i n - P h e n o l  r e a g e n t  w e r e  a d d e d  a s  i n  t h e  c a s e  
o f  t i s s u e  s a m p l e s .  A  b l a n k  w a s  p r e p a r e d  w i t h  1  m l  1  N  N a O H  a n d  t r e a t e d  
t h e  s a m e  w a y  a s  a b o v e .  
A l l  t h e  t e s t  t u b e s  w e r e  k e p t  f o r  3 0  m i n u t e s  a t  r o o m  t e m p e r a t u r e  
a n d  t h e  o p t i c a l  d e n s i t y  o f  t h e  b l u e  c o l o u r  d e v e l o p e d  w a s  m e a s u r d  a g a i n s t  
6 6 0  n m .  
T o t a l  c a r b o h y d r a t e :  T h e  p h e n o l  s u l p h u r i c  a c i d  m e t h o d  o f  D u b o i s  e t  a l .  
( 1 9 5 6 )  w a s  f o l l o w e d  t o  e s t i m a t e  t h e  t o t a l  c a r b o h y d r a t e  i n  t h e  s a m p l e s .  
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T h e  s u p e r n a t a n t  o b t a i n e d  d u r i n g  p r o t e i n  e s t i m a t i o n  p r o c e d u r e  w a s  
u s e d  f o r  a n a l y s i s .  T o  1  m l  o f  s u p e r n a t a n t  o f  t i s s u e ,  1  m l  o f  5 %  p h e n o l  
( 5 . 5  m l  o f  9 0  %  l i q u i d  p h e n o l  a d d e d  t o  9 4 . 5  m l  w a t e r )  w a s  a d d e d  a n d  
m i x e d  w e l l .  
O n e  m l  o f  c o n c e n t r a t e d  s u l p h u r i c  a c i d  w a s  a d d e d  r a p i d l y  
a n d  c a r e f u l l y  t o  e a c h  t u b e  a n d  m i x e d  w e l l .  
A  s t a n d a r d  s t o c k  s o l u t i o n  w a s  p r e p a r e d  u s i n g  D - g l u c o s e  ( c o n c e n t r a t i o n  
2 0  m g / l 0 0  m l  s a t u r a t e d  s o l u t i o n  o f  b e n z o i c  a c i d )  d i f f e r e n t  d i l u t i o n s  o f  
w o r k i n g  s o l u t i o n  w i t h  t h e  c o n c e n t r a t i o n  o f  g l u c o s e  r a n g i n g  f r o m  1 0 - 1 0 0  
/ u g / m l  w e r e  p r e p a r e d  a n d  t h e  p r o c e d u r e  a d o p t e d  f o r  t h e  t i s s u e  w a s  f o l l o w e d .  
A  b l a n k  s o l u t i o n  w i t h  2  m l  o f  5 %  p h e n o l  w a s  p r e p a r e d  a n d  t h e  a b o v e  
p r o c e d u r e  w a s  f o l l o w e d .  
A l l  t h e  t u b e s  w e r e  k e p t  f o r  3 0  m i l l u t e s  a t  3 0
D
e  a n d  t h e  o p t i c a l  
d e s i t y  o f  o r a n g e  c o l o u r  d e v e l o p e d  w a s  m e a s u r e d  a t  a  w a v e  l e n g t h  o f  
4 9 0  n m .  
T o t a l  l i p i d :  T h e  t o t a l  l i p i d  w a s  q u a n t i t a t i v e l y  d e t e r m i n e d  b y  s u l p h o -
p h o s p h o v a n i l l i n e  m e t h o d  o f  B a r n e s  a n d  B l a c k  S t o c k  ( 1 9 7 3 ) .  
A b o u t  1 0  m g  o f  d r i e d  t i s s u e  w a s  s p a r a t l y  h o m o g e n i z e d  w e l l  i n  1  
m l  o f  c h l o r o f o r m :  m e t h a n o l .  ( 2 :  1  V / V )  a n d  k e p t  o v e r  n i g h t  a t  4
D
e  f o r  
25 
complete extraction. A sample of 0.1 ml of serum was thoroughly mixed 
with 1 ml 2:1 V/V chloroform: methanol and left overnight in the refrige-
rator. The mixture taken in glass stoppered centrifuge tubes was then 
centrifuged for 15 minutes at 3,000 rpm and the clear supernatant con-
taining all lipid was transferred to clean dry glass tubes. Samples of 
0.5 ml of lipid extract of the tissue were taken separately in clean glass 
tubes and dried in vacuo over silica gel in a desiccator. To each dried 
sample, 0.5 ml of concentrated sulphuric acid was added and shaken well. 
The tubes were then plugged with non absorbent cotton wool and heated 
at 100°C in a boiling water bath exactly for 10 minutes. The tube was 
rapidly cooled to room temperature under running tap water. To 0.1 
ml of this acid digest, 2.5 ml of phosphovanilline reagent was added and 
mixed well on a cyclomixer. 
Stock solution was prepared fresh by dissolving 80 mg of cholesterol 
in 100 ml of chloroform:methanol (2: 1 V/V) mixture (equivalent to 100 
mg of total lipid in 100 ml Chloroform methanol mixture). Working solution 
of different. concentratio .. s were prepared from the stock solution in the 
range 50-500/U/0.5 ml and the procedure adopted for tissue samples were 
followed. 0.5 ml of 2:1 V/V chloroform: methanol mixture was treated 
as blank. 
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A l l  t u b e s  w e r e  k e p t  a t  r o o m  t e m p e r a t u r e  f o r  3 0  m i n u t e s .  T h e  
i n t e n s i t y  o f  p i n k i s h  r e d  c o l o u r  d e v e l o p e d  w a s  m e a s u r e d  a g a i n s t  b l a n k  a t  
5 2 0  n m .  
T h e  o p t i c a l  d e n s i t y  o f  t h e  c o l o u r  d e v e l o p e d  f o r  t o t a l  p r o t e i n ,  c a r b o -
h y d r a t e ,  l i p i d  w e r e  m e a s u r e d  u s i n g  a  s e n i o r  s p e c t r o p h o t o m e t e r  ( E C L  G 6 8 6 5 D ) ,  
w i t h  t h e  s a m p l e s  t a k e n  i n  s i l i c a  c u v e t t e s .  S t a n d a r d  g r a p h s  w e r e  p l o t t e d  
w i t h  c o n c e n t r a t i o n  o f  e a c h  b i o c h e m i c a l  p a r a m e t e r  i n  d i f f e r e n t  d i l u t i o n s  
o f  t h e  w o r k i n g  s t a n d a r d  s o l u t i o n ,  i n  t h e  I  X I  a x i s  a n d  t h e  o p t i c a l  d e n s i t y  
i n  t h e  I y l  a x i s .  T h e  c o n c e n t r a t i o n s  o f  d i f f e r e n t  p a r a m e t e r s  i n  s a m p l e s  
w e r e  c a l c u l a t e d  ( i n  m g % )  b y  c o m p a r i n g  t h e  o p t i c a l  d e n s i t y  ( O . D . )  o b t a i n e d  
f o r  t h e  s a m p l e  w i t h  t h e  v a l u e s  i n  t h e  s t a n d a r d  g r a p h  a n d  a l s o  u s i n g  t h e  
f o r m u l a .  
C o n c e n t r a t i o n  i n  m g / 1 0 0  m g  d r y  t i s s u e  =  
( O . D .  o f  s a m p l e  - O . D .  o f  t h e  b l a n k )  
( O . D .  o f  s t a n d a r d - O . D .  o f  t h e  b l a n k )  
x  C o n c e n t r a t i o n  
o f  s t a n d a r d  
x  
1 0 0  
w t  o f  s a m p l e  
i n  m g  
D I S T R f f i U T I O N ,  A B U N D A N C E  A N D  P O P U L A T I O N  C H A R A C T E R I S T I C S  
T h e  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  c r a b s  w e r e  s t u d i e d  o v e r  s p a c e  
a n d  t i m e  b a s e d  o n  t h e  a v e r a g e  c a t c h  r a t e s  w o r k e d  o u t  f o r  t h e  p o s i t i v e  
h a u l s  o f  t h r e e  t y p e s  o f  n e t s .  T h e  s p a t i a l  d i s t r i b u t i o n  h a s  b e e n  s t u d i e d  
s e p a r a t e l y  f o r  t i l e  p e l a g i c  a n d  b o t t o m  h a b i t a t s  b a s e d  o n  t h e  c a t c h  d a t a  
2 7  
f r o m  t h e  I K M T  a n d  p e l a g i c  t r a w l  h a u l s  r e s p e c t i v e l y .  T h e  b a t h y m e t r i c  
d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  b e n t h i c  p o p u l a t i o n  w e r e  s t u d i e d  b y  a n a l y s i n g  
t h e  b o t t o m  t r a w l  c a t c h e s  a f t e r  d i v i d i n g  t h e  d e p t h  r e g i o n s  i n t o  t h e  f o l l o w i n g  
f o u r  d e p t h  z o n e s .  
D e p t h  z o n e  1  
D e p t h  z o n e  2  
D e p t h  z o n e  3  
D e p t h  z o n e  4  
l e s s  t h a n  1 5 0  m  
1 5 1 - 2 0 0 m  
2 0 1 - 3 0 0  
3 0 1 - 4 0 0  
F o r  t e m p o r a l  d i s t r i b u t i o n ,  t h e  c a t c h  a n d  e f f o r t  o f  i n d i v i d u a l  m o n t h s  
o f  t h e  d i f f e r e n t  y e a r s  w e r e  p o o l e d  a n d  a v e r a g e  c a t c h / h o u r  w o r k e d  o u t  
y e a r  w i s e  s e p a r a t e l y  f o r  t h e  w e s t  a n d  e a s t  c o a s t s  a n d  c o m p u t e d  f o r  t h e  
t h r e e  s e a s o n s  n a m e l y  p r e m o n s o o n  ( F e b r u a r y - M a y )  m o n s o o n  ( J u n e - S e p t e m b e r )  
p o s t m o n s o o n  ( O c t o b e r - J a n u a r y ) .  T h e  c a t c h e s  r e c o r d e d  b e t w w e e n  0 6 0 0  
h r s  a n d  1 8 0 0  h r s  w e r e  c o n s i d e r e d  a s  d a y  s a m p l e s  a n d  t h o s e  r e c o r d e d  
b e t w e e n  1 8 0 0  h r s  a n d  0 6 0 0  h r s  a s  n i g h t  s a m p l e s  f o r  t h e  s t U d y  o f  d a y  
n i g h t  v a r i a t i o n  i n  a b u n d a n c e .  
T h e  m e a s u r e m e n t s  o f  c a r a p a c e  w i d t h  w e r e  g r o u p e d  i n t o  5  m m  
s i z e  c l a s s e s  a n d  m i d  p o i n t s  o f  t h e  s a m e  w e r e  p l o t t e d  f o r  s i z e  f r e q u e n c y  
d i s t r i b u t i o n  a n d  o t h e r  a s p e c t s  o f  p o p u l a t i o n .  T h e  n u m e r i c a l  d a t a  o f  s e x  
r a t i o s  w e r e  t a b u l a t e d  s a m p l e  w i s e ,  s i z e  w i s e  a n d  g e a r  w i s e  a n d  t h e  s a m e  
t e s t e d  b y  C h i - S q u a r e  ( X
2
)  t e s t  ( S n e d e c o r  a n d  C o c h r a n ,  1 9 6 7 ) .  
T h e  l e n g t h  w e i g h t  r e l a t i o n s h i p s  o f  t h e  f o r m  w = A L  b  w a s  f i t t e d  
b y  t h e  m e t h o d  o f  l e a s t  s q u a r e s  u s i n g  t h e  e q u a t i o n :  L o g  w = a + b  l o g  L  
w h e r e  w = w e i g h t  i n  g m ,  L = c a r a p a c e  w i d t h  i n  m m  a n d  a  a n d  b  a r e  c o n s t a n t s  
d e r i v e d  e m p i r i c a l l y  ( P a u l y ,  1 9 8 3 ) .  
C H A P T E R  i l l  
R E S U L T S  A N D  D I S C U S S I O N  
S E C T I O N  1 .  T A X O N O M Y  A N D  G E O G R A P H I C A L  D I S T R W U T I O N  
M o s t  o f  t h e  c o m m e r c i a l l y  i m p o r t a n t  o r  p o t e n t i a l l y  i m p o r t a n t  
b r a c h y u r a n  c r a b s  o f  d i f f e r e n t  p a r t s  o f  t h e  w o r l d  b e l o n g  t o  t h e  f a m i l y  
P o r t u n i d a e .  A c c o r d i n g  t o  t h e  c h e c k l i s t  o f  t h i s  f a m i l y  p u b l i s h e d  b y  
S t e p h e n s o n  ( 1 9 7 2 ) ,  t h e r e  a r e  a s  m a n y  a s  2 1  ( )  v a l i d  s p e c i e s  e x i s t i n g  u n d e r  
t h i s  f a m i l y  i n  t h e  l n d o - w e s t  P a c i f i c  r e g i o n .  B e i n g  a n  i m p o r t a n t  f a m i l y ,  
t h e  s p e c i e s  o f  w h i c h  o c c u p y  p r e d o m i n a n t l y  t h e  c o a s t a l  w a t e r s ,  e x t e n s i v e  
t a x o n o m i c  s t u d i e s  o f  t h i s  f a m i l y  h a v e  b e e n  c a r r i e d  o u t  a l l  o v e r  t h e  w o r l d  
a n d  m o r e  p a r t i c u l a r l y  i n  t h e  l n d o - P a c i f i c  r e g i o n .  T h e  w o r k s  o f  A l c o c k  
( 1 8 9 9 a ) .  B a r n a r d  ( 1 9 5 0 ) ;  C h h a p g a r  ( 1 9 5 8 )  a n d  S t e p h e n s o n  ( 1 9 6 1 ,  1 9 7 2 )  
p r o v i d e  c o n s i d e r a b l e  i n f o r m a t i o n  o n  t h e  t a x o n o m y  o f  t h i s  g r o u p  w h i c h  
i s  b e i n g  r e v i s e d  f r o m  t i m e  t o  t i m e .  T h e  f a m i l y  h a s  t h e  f o l l o w i n g  d i a g n o s t i c  
f e a t u r e s  ( A l c o c k ,  1 8 9 9 a ,  S t e p h e n s o n ,  1 9 7 2 ) .  
C a r a p a c e  d e p r e s s e d  o r  l i t t l e  c o n v e x ,  g e n e r a l l y  b r o a d e r  t h a n  l o n g  
a n d  w i d e s t  a t  t h e  l a s t  a n t e r o - I a t e r a l  t e e t h ;  f r o n t  b r o a d  a n d  c u t  i n t o  2 - 6  
l o b e s  o r  t e e t h ;  a n t e r o - I a t e r a l  b o r d e r  c u t  i n t o  m a n y  t e e t h ;  a n t e n n u l e s  
f o l d e d  t r a n s v e r s e l y ;  a n t e n n a l  f l a g e l l u m  a l m o s t  a l w a y s  l o n g  a n d  s l e n d e r ;  
f i f t h  p a i r  o f  w a l k i n g  l e g  g e n e r a l l y  n a t a t o r i a l ,  a U e a s t  l a s t  t w o  j o i n t s  f l a t t -
e n e d ,  b r o a d  a n d  s t r o n g l y  f r i n g e d  w i t h  s e t a e ;  m a l e  g e n i t a l  o p e n i n g  c o x a l .  
T h e  g r e a t  m a j o r i t y  o f  c r a b s  o f  t h i s  f a m i l y  a r e  e a s i l y  r e c o g n i z e d  
b y  t h e  p a d d l e - l i k e  f i f t h  p a i r  o f  w a l k i n g  l e g  w h i c h  i s  a d a p t e d  f o r  s w i m m i n g .  
2 8  
2 9  
I n  t h e  I n d i a n  o c e a n ,  t h e  c r a b  f a u n a  o f  f a m i l y  P o r t u n i d a e  i s  i n c l u d e d  
u n d e r  s u b f a m i l i e s  P o d o p h t h a l m i n a e  ( B o r r a d a i l e ) ,  C a t o p t r i n a e  ( S a k a i ) ,  P o r t u n i n a e  
( R a f i n e s q u e ) ,  C a p h y r i n a e  ( A l c o c k ) ,  C a r c i n i n a e  ( M a c l e a y )  a n d  P o l y b i i n a e  
( O r t m a n n ) .  M a j o r i t y  o f  t h e  s p e c i e s  c o n t r i b u t i n g  t o  c o m m e r c i a l  f i s h e r y  
i n  t h e  r e g i o n  b e l o n g  t o  t h e  s u b f a m i l y  P o r t u n i n a e .  M e m b e r s  o f  t h e  s u b f a m i l y  
h a v e  t h e  t y p i c a l  p o r t u n i d  s h a p e  w i t h  v e r y  b r o a d  c a r a p a c e  b e a r i n g  4 - 9  
a n t e r o - I a t e r a l  t e e t h .  T h e  b a s a l  j o i n t  o f  a n t e n n a e  i s  u s u a l l y  b r o a d  a n d  
i t s  a n t e r o - e x t e r n a l  a n g l e  s o m e t i m e s  l o b u l a t e d .  C h e l i p e d s  a r e  l o n g e r  t h a n  
a l l  l e g s  a n d  t h e  l a s t  p a i r  t y p i c a l l y  p a d d l e  s h a p e d .  
I n  t h e  s e a s  a r o u n d  I n d i a ,  f i v e  g e n e r a  o f  s u b f a m i l y  P o r t u n i n a e  h a v e  
b e e n  r e p o r t e d  b y  v a r i o u s  a u t h o r s .  T h e s e  a r e  C h a r y b d i s ,  L u p o c y c I u s ,  P o r t u n u s  
S c y l l a  a n d  T h a l a m i t a .  
M e m b e r s  o f  a l l  t h e s e  g e n e r a  e x c e p t  L u p o c y c l u s  
a n d  T h a l a m i t a  c o n t r i b u t e  t o  t h e  f i s h e r y .  T h e s e  f i v e  g e n e r a  c a n  b e  d i s t i n -
g u i s h e d  b y  v a r i o u s  c h a r a c t e r s  m a i n l y  o n  t h e  b a s i s  o f  t h e  n u m b e r ,  s i z e  
a n d  a r r a n g e m e n t  o f  a n t e r o - l a t e r a l  t e e t h  o f  t h e  c a r a p a c e  a n d  s t r u c t u r e  
o f  c h e l i p e d s .  T h e  f i v e  g e n e r a  c a n  b e  e a s i l y  d i s t i n g u i s h e d  b y  t h e  f o l l o w i n g  
k e y .  
K e y  t o  I n d i a n  G e n e r a  o f  S u b f a m i l y  P o r t u n i n a e  
1 .  C a r a p a c e  w i t h  8 - 9  a n t e r o - l a t e r a l  t e e t h  
C a r a p a c e  w i t h  5 - 7  a n t e r o - I a t e r a l  t e e t h  
2  ( 1 )  S u r f a c e  o f  c a r a p a c e  c l e a r l y  d i v i d e d  i n t o  
r e g i o n s ;  l a s t  a n t e r o - I a t e r a l  t e e t h  l o n g  o r  
m o d e r a t e l y  l o n g  
S u r f a c e  o f  c a r a p a c e  w i t h  i l l - d e f i n e d  r e g i o n s ;  
h a n d  o f  c h e l i p e d  i n f l a t e d  a n d  s m o o t h  
2  
3  
P o r t u n u s  
S c y l l a  
3 0  
3 .  (  1 )  A n t e r o - I a t e r a l  t e e t h  a l t e r n a t e l y  l a r g e  a n d  
s m a l l ,  c a r a p a c e  f r o n t  p r o t r u d i n g ,  C h e l a e  
e x t r e m e l y  l o n g  
A n t e r o - I a t e r a l  t e e t h  n o t  a l t e r n a t e l y  l a r g e  
L u p o c y c l u s  
a n d  s m a l l ;  c a r a p a c e  f r o n t  n o t  p r o t r u d i n g  4  
4 ( 3 )  D i s t a n c e  b e t w e e n  o u t e r  o r b i t a l  t e e t h  c o n s i -
d e r a b l y  l e s s  t h a n  g r e a t e s t  w i d t h  o f  
c a r a p a c e  
D i s t a n c e  b e t w e e n  o u t e r  o r b i t a l  t e e t h  n o t  
m u c h  l e s s  t h a n  g r e a t e s t  w i d t h  o f  c a r a p a c e -
T h a l a m i t a  
G E N U S  C H A R Y B D I S  D E  H A A N ,  1 8 3 3  
T h i s  g e n u u s  i s  r e p r e s e n t e d  o n l y  i n  t h e  I n d o - P a c i f i c  r e g i o n .  S o  
f a r  4 4  v a l i d  s p e c i e s  h a v e  b e e n  r e p o r t e d  u n d e r  t h i s  g e n u s .  A l l  t h e  s p e c i e s  
a r e  k n o w n  t o  o c c u r  o n l y .  i n  t h e  I n d o - P a c i f i c  e x c e p t  o n e  s p e c i e s ,  n a m e l y ,  
C h a r y b d i s  ( C h a r y b d i s )  h e l l e r i i  A .  M i l n e  E d w a r d s  r e p o r t e d  f r o m  t h e  M e d i t e -
r r a n e a n  ( L e e n e ,  1 9 3 8 ;  S t e p h e n s o n ,  1 9 7 2 ) .  
I n  t h e  s e a s  a r o u n d  I n d i a ,  a s  
m a n y  a s  1 6  s p e c i e s  o f  t h i s  g e n u s  h a v e  b e e n  r e c o r d e d  b y  v a r i o u s  w o r k e r s .  
T h e  g e n u s  h a s  t h e  f o l l o w i n g  d i a g n o s t i c  c h a r a c t e r s .  
C a r a p a c e  m o r e  o r  l e s s  r e g u l a r l y  h e x a g o n a l ,  t r a n s v e r s e  r i d g e s  f a i r l y  
d i s t i n c t ,  f r o n t  c u t  i n t o  s i x  t e e t h  ( e x c l u d i n g  i n n e r  o r b i t a l  t e e t h ) ,  a n t e r o -
l a t e r a l  b o r d e r  u s u a l l y  w i t h  s i x  t e e t h  i n c l u d i n g  o u t e r  o r b i t a l  t e e t h ,  p o s t e r o -
l a t e r a l  a n d  h i n d  m a r g i n  e i t h e r  e v e n l y  c u r v e d  o r  m e e t i n g  i n  a  d i s t i n c t  
p r o j e c t i n g  a n g l e ;  c h e l i p e d s  m a s s i v e ,  l o n g e r  t h a n  a l l  o t h e r  l e g s ;  a r m s  w i t h  
s p i n e s ,  i n n e r  a n g l e  o f  w r i s t  u s u a l l y  s p i n i f o r m ,  o u t e r  a n g l e  u s u a l l y  a r m e d  
w i t h  s p i n e s  a n d  p a l m  p r i s m a t i c .  
3 1  
M e m b e r s  o f  t h i s  g e n u s  h l l v e  c o n s i d e r l l b l e  f i s h e r y  s i g n i f i c l l n c e  i n  
t h e  I n d o - W e s t  P a c i f i c  r e g i o n  i n  g e n e r a l  a n d  i n  t h e  I n d i a n  w a t e r s  i n  p a r t  i -
c u l a r .  T h e y  c o n t r i b u t e  t o  t h e  c o m m e r c i a l  c a t c h e s  f r o m  t h e  c o a s t a l  a s  
w e l l  a s  o f f s h o r e  w a t e r s .  
T h e  v a r i o u s  s p e c i e s  b e l o n g i n g  t o  t h i s  g e n u s  
a r e  g r o u p e d  u n d e r  f i v e  s u b g e n e r a  n a m e l y  C h a r y b d i s  ( d e  H a a n ) ,  G o n i o h e l l e n u s  
( A l c o c k ) ,  G o n i o n e p t u n u s  ( O r t m a n n ) ,  G o n i o s u p r a d e n s  ( L e e n e )  a n d  G o n i o i n f r a d e n s  
( L e e  n e ) .  
O f  t h e s e ,  t h e  f i r s t  f o u r  S U b g e n e r a  a r e  r e p r e s e n t e d  i n  I n d i a n  
w a t e r s ,  a n d  c a n  b e  d i s t i n g u i s h e d  b y  t h e  f o l l o w i n g  k e y .  
K e y  t o  I n d i a n  s u b g e n e r a  o f  g e n u s  C h a r y b d i s  
1 .  A n t e n n a l  f l a g e l l u m  n o t  e x c l u d e d  f r o m  
o r b i  t a l  h i a t u s  
- A n t e n n a l  f l a g e l l u m  e x c l u d e d  f r o m  
o r b i t a l  h i a t u s  
2  ( 1 )  P o s t e r i o r  b o r d e r  o f  c e p h a l o t h o r a x  c u r v e d ,  
G o n i o n e p t u n u s  
2  
f o r m i n g  c u r v e d  p o s t - l a t e r a l  j u n c t i o n  3  
- P o s t e r i o r  b o r d e r  o f  c e p h a l o t h o r a x  
s t r a i g h t  f o r m i n g  a n g u l a r  o r  e a r e d  
p o s t - l a t e r a l  j u n c t i o n  
3  ( 2 )  S i x  a n t e r o - l a t e r a l  t e e t h ,  o f  w h i c h  
a  t l e a s t  f i v e  a r e  l a r g e  
- m o r e  t h a n  s i x  a n t e r o - I a t e r a l  t e e t h ,  o f  
w h i c h  f i v e  l a r g e  a n d  t w o  o r  t h r e e  v e r y  
s m a l l  
G o n i o h e l l e n u s  
C h a r y b d i s  
G o n i o s u p r a d e n s  
A l l  t h e  c o m m e r c i a l  s p e c i e s  o f  g e n u s  C h a r y b d i s  b e l o n g  t o  t h e  s u b -
g e n e r a  C h a r y b d i s  a n d  G o n i o h e l l e n u s .  T h e  s p e c i e s  o f  f o r m e r  g r o u p  o c c u p y  
g e n e r a l l y  c o a s t a l  w a t e r s  w i t h i n  t h e  l O O m  l i n e  o f  c o n t i n e n t a l  s h e l f  o n  
b o t h  t h e  c o a s t s  o f  I n d i a .  M e m b e r s  o f  t h e  s u b g e n u s  G o n i o h e l l e n u s  o c c u p y  
t h e  c o n t i n e n t a l  s h e l f  a s  w e l l  a s  t h e  u p p e r  c o n t i n e n t a l  s l o p e ,  s o m e  o f  
t h e m  s w a r m i n g  i n  l a r g e  n u m b e r s  o c c a s i o n a l l y  i n  t h e  s u r f a c e  w a t e r s .  
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~UBGENU~ GONlOHELLENU~ A L C U C K ,  18~9. 
T h e  d i a g n o s t i c  f e a t u r e s  o f  t h i s  s U b g e n u s  a s  r e v e a l e d  f r o m  t h e  
d e s c r i p t i o n s  o f  A l c o c k  ( 1 8 9 9
a  
a n d  L e e n e  ( 1 9 3 8 )  a r e :  ( 1 )  t h e  p o s t e r i o r  b o r d e r  
o f  c a r a p a c e  i s  s t r a i g h t ,  f o r m i n g  a n  e a r e d  j u n c t i o n  w i t h  t h e  p o s t e r o - I a t e r a l  
b o r d e r s ,  ( 2 )  f o u r  m e d i a n  f r o n t a l  t e e t h  a r e  d i s s i m i l a r  t o  t h e  l a t e r a l  f r o n t a l  
t e e t h ,  ( 3 )  t h e  a n t e r o - I a t e r a l  b o r d e r  i s  c u t  i n t o  6  t e e t h ,  a n d  ( 4 )  t h e  p o s t e r i o r  
b o r d e r  o f  t h e  a r m  o f  c h e l i p e d s  e n d s  i n  a  s p i n e  d i s t a l l y .  
T h i s  s U b g e n u s  c o n t a i n s  a  t o t a l  o f  n i n e  v a l i d  s p e c i e s ,  n a m e l y ,  C .  ( G . )  
t r u n c a t a ,  C .  ( G . )  p a d a n g e n s i s ,  C .  ( G . )  h o n g k o n g e n s i s ,  C .  ( G . )  v a d o r u m ,  
C .  ( G . )  l o n g c o l l i s ,  C .  ( G . )  c u r t i d e n t a t a ,  C .  ( G . )  h o p l i t e s ,  C .  ( G . )  o m a n e n s i s  
a n d  C .  ( G . )  s m i t h i i  r e c o r d e d  f r o m  t h e  d i f f e r e n t  p a r t s  o f  l n d o - P a c i f i c .  
O f  t h e s e ,  C .  ( G . )  h o p l i t e s ,  C .  ( G . )  o m a n e n s i s ,  C .  ( G . )  s m i t h i i  a n d  C .  ( G . )  
t r u n c a t a  a r e  k n o w n  t o  o c c u r  i n  I n d i a n  w a t e r s .  A l l  t h e s e  s p e c i e s ,  e x c e l J t  
C .  ( G . )  t r u n c a t a  o c c u p y  r e l a t i v e l y  d e e p e r  w a t e r s  o n  t h e  c o n t i n e n t a l  s h e l f  
a n d  s o m e  p a r t s  o f  t h e  u p p e r  c o n t i n e n t a l  s l o p e  (~tephenson, 1 9 7 2 ) .  
S y n o n y m y  
CHARYBDl~ (GONIOHELLENU~) ~MITHll M A C L E A Y ,  1 8 3 8  
( P l a t e  2 ,  3 a ,  3 b ;  F i g .  1 )  
C h a r y b d i s  s m i t h i i  M a c l e a y ,  1 8 3 8 ,  p .  6 1 .  
C h a r y b d i s  s m i t h i i  K r a u s s ,  1 8 4 3 .  
G o n i o s o m a  t r u n c a t u m  M j l n e  E d w a r d s ,  1 8 6 1 ,  p . 3 8 0 ,  P I .  3 4 ,  F i g . 4 .  
C h a r y b d i s  s m i t h i i  S t e b b i n g ,  l l i  1  0 ,  p .  3 0 7 .  
C h a r y b d i s  ( G o n i o h e l l e n u s )  e d w a r d s i ,  L e e n e  a n d  B u i t e n d i j k ,  1 9 4 9 ,  p .  2 9 6 ,  
F i g .  3 ,  4 C .  
: J : J  
L i o n i o n e p t u n u s  s m i t h i l ,  i 3 a r n a r d ,  1~5U, p .  1 6 : J ,  F i t > .  : J  1 ) .  
C n a r y b d i s  ( L i o n i o h e l l e n u s )  e d w a r d s i ,  : : i a n K a r a n K u t t y  a n d  R a n g a r a j a n ,  W O G ,  
p .  : l l l .  
C l m r y b d i s  ( L i o n i o l l e l l e n u s )  e d w a r d s i ,  D e l h ,  C r o c e  a n d  i l o l t o u i s ,  1~65, 
p .  3 3 - : l 7 ,  P I .  I .  
C h a r y b d i s  e d w a r d s i ,  : : ; t e p h e n s o n ,  1~67, p .  ~. 
C n a r y b d i s  s m i t h i i ,  : : . t e p h e n s o n  a n d  i t e e s ,  1~67a, p .  ~. 
C n a r y b d i s  s m i t h l i ,  : : . t e p o e n s o n  a n d  l { e e s ,  1~67b, l ' .  G 8 5 .  
C h a r y b d i s  ( L i o n i o h e l l e n u s )  e d w a r d s i ,  : : ' i l a s ,  1%~, p .  G O ,  F i g .  1 1 ,  P I .  I I I  A  «  B  
C l l a r y b d i s  s m i t h i i ,  G r i f f i n  a n d  S t a n b u r y ,  1 9 7 U ,  p .  1 G 3 .  
C h a r y b d i s  ( l i o n i o h e l l e n u s )  e d w a r d s i ,  H e a l t h ,  1~71. 
C n a r y b d i s  ( l i o n i o h e l l e n u s )  s m i t h i i ,  : : . t e p h e n s o n ,  1 9 7 2 ,  p .  1 0 ,  1 3 ,  1 5 .  
C h a r y b d i s  ( L i o n i o h e l l e n u s )  e d w a r d s i ,  M O h a m e d  a n d  : : ; u s e e l a n ,  1~73, p .  6 1 9 .  
C n a r y b d i s  ( L i o n i o h e l l e n u s )  s m i t h i i ,  B a l a s u b r a m a n i a n  a n d  : : ' u s e e l a n ,  l~~O, p . : l 8 5 .  
N o n  C h a r y b d i s  ( L i o n i o h e l l e n u s )  t r u n c a t a ,  A l c o c K ,  18~~a, p .  6 \ / .  
M a t e r i a l  e x a m i n e d  
\ / 1 8  m a l e s ,  c a r a p a c e  w i d t h  1 1 - 7 2  m m  a n d  87~ f e m a l e s ,  c a r a p a c e  
w i d t h  11-6~ m m  c o l l e c t e d  b e t w e e n  F e b r u a r y ,  1 9 8 5  a n d  D e c e m b e r ,  1~~1. 
D e s c r i p t i o n  
C a r a p a c e :  
: : ; l i g h t l y  c o n v e x ,  m o r e  o r  l e s s  h e x a g o n a l ,  w i d e s t  a t  a n t e r o -
l a t e r a l  t e e t h ,  r e g i o f . s  f a i r l y  d e m a r c a t e d ,  s u r f a c e  a b s o l u t e l y  s m o o t h  a n d  
h i g h l y  p O l i s h e d ,  b r e a d t h  1 . 4  t i m e s  t h e  l e n g t h  i n  a d u l t s  a n d  1 . 3  t i m e s  i n  
j u v e n i l e s ;  f r o n t  c u t  i n t o  6  m e d i a n  t e e t h  e x c l u d i n g  t h e  i n n e r  o r b i t a l  a n g l e  
( F i g .  l a ) ,  t e e t h  g e n e r a l l y  s m a l l  a n d  s p i n i f o r m ,  m e d i a n  t e e t h  t r i a n g u l a r ,  
S h a r p  a n d  g r a n u l a r  a t  I n n e r  m a r g m  a n a  w i t h  a  W i d e  ' V '  s l l a p e d  i n c i s i o n  
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F I G U R E  L  C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t h i i  M a c l e a y ,  1 8 3 8  a .  C a r a p a c e  
o f  a d u l t  m a l e ;  b .  A b d o m e n  o f  a d u l t  f e m a l e ;  c .  A b d o m e n  
o f  a d u l t  m a l e ;  d .  M a l e  c h e l i p e d ;  e .  F i f t h  w a l k i n g  l e g ;  
f .  F e m a l e  p l e o p o d ;  g .  F i r s t  m a l e  p l e O l J e i d ;  h .  S e c o n d  m a l e  
p l e o p o d .  
P L A T E  2  
C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t n i i  M a c l e a y ,  
a d u l t  m a l e  d o r s a l  v i e w .  
r  
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b e t w e e n  t h e  t w o ,  m e d i a n  t e e t h  a n d  s u b m e d i ! l n  t e e t h  s e p a r a t e d  b y  ! I  s l l ! l l l o w  
b u t  b r o a d e r  g r ! l n u l a r  c u r v e ,  s u b m e d i a n  a n d  l a s t  t e e t l J  s e p ! l r ! l t e d  b y  a  f a i r l y  
d e e p  ' V '  s h a p e d  i n C I S I o n  m a k i n g  l a t e r a l  t e e t h  d i s t i n c t  f r o m  t h e  m e d i a n  
p a i r s ,  o u t e r  a n d  i n n e r  m a r g i n  o f  l a t e r a l  t e e t h  g r a n u l a r ,  i n c l s l O l I  b e t w e e n  
l a t e r a l  t o o t h  a n d  i n n e r  s u p r a o r b i t a l  a n g l e  n o t  s o  d e e p  a s  b e t w e e n  m e d i a n  
a n d  l a t e r a l  t e e t h .  
A n t e r o - l a t e r a l  b o r d e r s  c u t  i n t o  6  t e e t h ,  f i r s t  f i v e  m o r e  o r  l e s s  
s a m e  s h a p e ,  s u b q u a d r a  t e  w i t h  t h e  f r e e  e d g e s  m i n u t e l y  s e r r a t e d ,  s i x t h  
t o o t h  t r i a n g u l a r  i n  s h a p e ,  m o r e  s p i n e - l i k e  a n d  a n t e r i o r  b o r d e r  g r a n u l a r ,  
f i r s t  t o o t h  s l i g h t l y  l a r g e r  i n  s i z e  l I l ! l n  s e c o n d ,  t n i r d  l a r g e s t ,  f o u n n  ! l n d  
f i f t h  s l i g h t l y  l a r g e r  t h a n  f i r s t ,  a n d  s i x t h  l i t t l e  l o n g e r  t h ! l n  f i f t h  ( F i g .  1 a ) .  
P o s t e r i o r  b o r d e r  m o r e  o r  l e s s  s t r a i g h t ,  g r ! l n u l a r , .  f o r m i n g  a  f e e b l y  
e a  r e d  j u n c t i o n  w i t h  t h e  p o s t e r i o - I a t e r a l  b o r d e r ;  o r b i t  w i t h  a  s t r o n g  d o r s a l  
i n c l i n a t i o n ,  u p p e r  b o r d e r  g r a n u l a r  a n d  c u t  i n t o  3  p a r t s  b y  2  n a r r o w  i n C I S I O n s  
A b d o m e n :  
T u c k e d  u p  b e n e a t n  p o s t e r i o r  s t e r n a l  r e g i o n  o f  c e p h a l o t h o r a x ,  
f e m a l e  a b d o m e n  b r o a d ,  c o n s t i t u t e d  b y  s i x  m o v a b l e  s o m i t e s  a n d  a  t e l s o n  
( F i g .  1 b )  s e c o n d ,  t h i r d  a n d  f o u r t h  s o m i t e s  w i t h  c a r i n a t e  r i d g e s ;  m a l e  a b d o m e n  
i n v e r t e d  ' T '  S h a p e d  c o n s t i t u t e d  b y  f o u r  m o v a b l e  s o m l t e s  a n d  a  t e l s o n  
( F i g .  1 c )  s e c o n d  a n d  t h i r d  s o m i t e s  w i t h  c a r i n a t e  r i d g e s .  
A p p e n d a g e s :  A n t e n n u l e s  f o l d e d  t r a n s v e r s e l y ;  p r o t o p o d i t e  w i t h  3  s e g m e n t s ,  
p r o x i m a l  s e g m e n t  S h o r t e s t ,  s e c o n d  j o i n t  c o m p a r a t i v e l y  n a r r o w  a n d  h a l f  
t h e  l e n g t h  o f  e n t i r e  a p p e n d a g e ,  d i s t a l  j o i n t  2 / 3  l e n g t n  o f  s e c o n d  s e g m e n t ;  
e x o l , o a n e  a n d  e n d o p o d i t e  s e g m e n t e d ;  s e g m e n t s  o f  e n d o p o d i t e  f e w  a n d  s n o r t ;  
a  t u f t  o f  s e t a e  p r e s e n t  o n  i n n e r  s i d e  o f  e x o p o d i  t e .  
a  
b  
P L A T I l  3  
a .  C .  ( G . )  s m i t h i i  a d u l t  m a l e  v e n t r a l  v i e w .  
•  
b .  C .  ( G . )  s m i t h i i  a d u l t  f e m a l e  v e n t r a l  v i e w  ( A b d o n J : n  
i n  b o t h  c a s e s  o p e n e d  t o  i n d i c a t e  t h e  p o s i t i o n  a n d  
a r r a n g e m e n t  o f  p l e o p o d s ) .  
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A n t e n n a  w i t h  s t o u t  l ' r o t O l ' O d i t e  m e l i s u r m g  1 / 6  o f  e n t i r e  l i p p e n d l i g e ,  
p r o x i m a l  a n d  f i x e d  t o  t h e  f r o n t  o f  c a r l i p a c e  l i n d  h e n c e  t h e  a l ' l ' e n d l i g e  
e x c l u d e d  f r o m  o r b i t a l  h i a t u s ;  e n d o l ' o d i t e  f o r m i n g  n e a r l y  5 / 6  o f  e n t i r e  
l e n g t h  o f  a p p e n d a g e  w i t h  t w o  l a r g e  l ' r o x i m a l  s e g m e n t s  l i n d  a  n u m b e r  
o f  S h o r t  r i n g s ;  o u t e r  s i d e  o f  b a s a l  s e g m e n t s  w i t h  n u m e r o u s  l ' l u m o s e  s e t a e ,  
o t n e r  s e g m e n t s  w i t h  o l f a c t o r y  s e t a e .  
M a n d i b l e  p o w e r f u l  w i t h  l i n  e l o n g a t e d  s t r o n g l y  c a l c i f i e d  s t r u c t u r e  
a n d  m a n d i b u l a r  p a l p ,  c a l c i f i e d  s t r u c t u r e  w i t h  j a w  a n d  l i p o p h y s i s ,  j a w  s t o u t ,  
c u r v e d  s h a r p l y  w i t h  b l a d e - l i k e  p r o m i n a n c e ,  a n t e r i o r  a n d  r o u n d e d ,  p o s t e r I O r  
e n d  l ' o i n t e d ;  m i d d l e  o f  a p o p h y s i s  h i n g e d ;  m a n d i b u l a r  p a l p  w i t h  2  s e g m e n t s  
a r i s i n g  f r o m  a n t e r i o r  i n n e r  s i d e  o f  a p o p h y s i s ,  f r i n g e d  w i t h  s e n s o r y  h a i r s  
a n d  l y i n g  b e n t  n e a r  t o  a n t e r i o r  s i d e  o f  j a w ,  a p p r o x i m a t e l y  o f  s a m e  l e n g t h  
a s  J I i W .  
P r o t o p o d i t e  o f  f i r s t  m a x i l l a  t w o  s e g m e n t e d ,  p r o x i m a l  c o x o p o d i t e  
n a r r o w ,  d i s t a l  b a s i p o d i  t e  l a r g e ,  b o t h  f r i n g e d  w i t h  s e t a e ,  p l u m o s e  s e t a e  
p r e s e n t  a t  t h e  b a s e  o f  p r o t o p o d i t e ,  e n d o p o d i t e  w i t h  p r o x i m a l  b r o a d  a n d  
d i s t a l  n a r r o w  r e g i o n s ,  m n e r  m a r g i n  o f  p r o x i m a l  r e g i o n  a n d  t i p  o f  d i s t a l  
r e g i o n  b e a r i n g  b r i s t l e - l i k e  s e t a e .  
E x o p o d i t e  o f  s e c o n d  m a x i l l a  d e v e l o p e d  i n t o  s c a p h o g n a t h i t e ,  e n d o p o d i t e  
r u d i m e n t a r y ,  b a s i p o d a l  a n d  c o x o p o d a l  s e g m e n t s  d i v i d e d  d i s t a l l y  t o  f o r m  
f o u r  s e p a r a t e  e n d i t i e s ,  e a c h  e n d i t e  t i p < ' o  w i t h  s e t a e .  
C o x o p o d i  t e  o f  f i r s t  m a x i l l i p e d  l e s s  t h a n  h a l f  t h e  s i z e  o f  b a s i p o d i  t e  
a n d  f r i n g e d  w i t h  s e t a e ;  b a s i p o d i t e  w i t h  t w o  r o w  o f  s e t a e ;  e n d o p o d i t e  
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s e p a r a t e d  i n  t h e  m i d d l e  i n  t w o  n a l v . e s ,  p r o x i m a l  r e g i o n  o f  f i r s t  h a l f  w i t h  
p l u m o s e  s e t a e ,  d i s t a l  h l i l f  f l a t t e n e d  l a t e r a l l y  e n d i n g  i n  t h r e e  l o b e s ,  m i d d l e  
o n e  l a r g e s t ,  t i p s  o f  a l l  b e a r i n g  p l u m o s e  s e t a e ,  e x o p o d i  t e  t w o  t i m e s  l o n g e r  
t h a n  e n d o p o d i t e ,  t w o  s e g m e n t e d ,  p r o x i m a l  s e g m e n t s  o n e - f i f t h  l o n g e r  t h a n  
e n d o p o d i t e ;  t h e  d i s t a l  m u l t i - a r t i c u l a t e d  s e g m e n t  f o r m I n g  n a g e l l u m  w i t h  
l o n g  m e m b r a n o u s  e p i p O d i t e  o n  o u t e r  s i d e .  
E n d o p o d i t e  o f  s e c o n d  m a x i l l i p e d  w i t h  f i v e  s e g m e n t s ,  m e r o p o d i t e  
l o n g e s t ,  i s c h i o p o d i  t e  t r i a n g u l a r ,  c a r p o ,  p r o  a n d  d a c t y l o p o d i  t e  s m a l l  w i t h  
t h i c k  g r o w t h  o f  s e t a e ;  e x o p o d i t e  t w o  s e g m e n t e d ,  b a s a l  s e g m e n t  l o n g e r  
t h a n  d i s t a l ;  e p i p o d i t e  s h o r t ,  r o d - l i k e ,  d i s t a l  e n d  s l i g n t l y  s w o l l e n  a n d  f r i n g e d  
o  
w i t h  h 0 9 k e d  s e t a e ;  p o d o b r a n c h  l a r g e  a r i s i n g  f r o m  c o x o p o d i t e .  
T h i r d  m a x i l l i p e d  c o v e r i n g  m o u t n  p a r t s  e x t e r n a l l y ,  b a s i  a n d  i s c n i o p o d i t e  
f u s e d  t o  f o r m  b a s i i s c h i u m ,  b a s i i s c h i u m  l a r g e s t  o f  a l l  s e g m e n t s ,  f l a t t e n e d  
d o r s o v e n t r a l l y  a n d  r e c t a n g U l a r  i n  s h a p e  e x t e n d i n g  u p t o  t h r e e - f o u r t h  l e n g t h  
o f  p r o x i m a l  l o n g e r  s e g m e n t  o f  e x o p o d i t e ,  m e r o p o d i t e  p l a c e d  i n  f r o n t  o f  
b a s i s c h i u m ,  d o r s o v e n t r a l l y  c o m p r e s s e d ,  
a r t i c u l a t e d  
d i s t a l l y  
w i t h  
c a r p o p o d i t e ,  p r o p o d i t e  a n d  d a c t y l o p o d i t e  c o v e r e d  w i t n  l o n g  s e t a e ;  b a s a l  
s e g m e n t  o f  e x o p o d i t e  w i t h  s e t a e  o n  i t s  e n t i r e  l e n g t h ;  e p i p o d i t e  f o r m i n g  
a  l o n g  c u r v e d  b l a d e ,  s e g m e n t e d ,  b e a r i n g  l o n g  h a i r s ;  p o d o b r a n c h  r e l a t i v e l y  
s m a l l .  
C h e l i p e d s  a b o u t  t w o - a n d - h a l f  t i m e s  a s  l o n g  a s  c a r a p a c e  w i d t h  
i n  a d u l t  m a l e s  a n d  o n e - a n d - h a l f  t i m e s  a s  l o n g  a s  c a r a p a c e  w i d t h  i n  a d u l t  
f e m a l e s  a n d  j u v e n i l e s ,  a n t e r i o r  b o r d e r  o f  m e r u s  r a t h e r  S h a r p l y  g r a n u l a r  
w i t h  3 - 4  l a r g e  s p i n e s ,  p o s t e r i o r  s p i n e  s m a l l e s t  ( F i g .  l d ) ,  u p p e r  s u r f l i c e  
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g r a n u l a r  a n d  i n n e r  s u r f a c e  s m o o t h ,  i n n e r  a n g l e  o f  w r i s t  w i t h  a  l a r g e  s p i n e  
a n d  o u t e r  a n g l e  w i t h  3  s p i n u l e s ,  o u t e r  a n g l e  w i t h  3  g r a n u l a r  r i d g e s  a n d  
a  c l u s t e r  o f  g r a n u l e s !  p a l m  w i t h  6 - 7  g r a n u l a r  c o s t a e  a n a  a - 4  s p i n e s  o f  
w h i c h  o n e  l o c a t e d  a t  t h e  b a s e ,  o n e  n e a r  t h e  f i n g e r  a n d  o n e  o r  t w o  a t  
a b o u t  m i d d l e  r e g i o n ,  c h e l a e  l a r g e r  i n  a d u l t  m a l e s  t h a n  i n  f e m a l e s ,  i n n e r  
m a r g i n  w i t h  7 - 8  s t o u t  t e e t h - l i K e  p r o j e c t i o n s  o n  b o t h  f i n g e r s ,  m o v a b l e  
f i n g e r s  a s  l o n g  a s  p a l m I  b a s i i s c h i u m  t r i a n g u l a r  o n e - s i x t h  t h e  s i z e  o f  m e r o -
p o d i t e j  i n n e r  m a r g i n s  o f  c o x o p o d i t e ,  b a s i i s c h i u m  a n d  m e r o p o a i t e  w i t h  
p l u m o s e  s e t a e .  
S e c o n d  t o  f o u r t h  p e r e i o p o d s  o f  s a m e  l e n g t h  a n d  s h a p e ,  d a c t y l o p o d  
w i t h  t w o  h i n g e s  - o n e  d o r s a l  a n d  t h e  o t h e r  v e n t r a l ,  j o i n t s  o f  p e r e i o p o a s  
s m o o t h ,  a n t e r i o r  m a r g i n  o f  p r o p o a u s  a n d  d a c t y l u s  w i t h  p l u m o s e  s e t a e .  
F i f t h  p e r e i o p o d s  ( F i g .  1 e )  h i g h l y  m o a i f i e d  a s  a n  o a r - l i K e  s t r u c t u r e ,  
b a s i i s c h i u m  t r i a n g u l a r ,  p r o p o a u s  a n d  d a c t y l u s  f l a t t e n e d  v e r y  m u c h  a o r s o -
v e n t r a l l y  t o  f o r m  o a r - l i k e  s t r u c t u r e ,  m e r o p o d i t e  a n d  c a r p o p o d i t e  s t o u t  
a n d  r o u n d ,  m e r o p o d i t e  l a r g e r  t h a n  c a r p o p o d i t e ,  p o s t e r i o r  b o r d e r  o f  m e r o -
p o d i t e  w i t h  a  s p i n e ,  a n t e r i o r  m a r g i n  o f  b a s i i s c h i u m ,  m e r u s  a n d  c a r p u s  w i t h  
p l u m o s e  s e t a e ,  p r o p o d u s  a n d  d a c t y l u s  w i t h  s e t a e  a l l  a l o n g  t h e  m a r g i n s .  
F e m a l e  p l e o p o d  ( P l a t e  3 b ,  F i g .  1 0  w i t h  e x o p o d  a n d  e n d o p o d  o f  
s a m e  l e n g t h ,  m a r g i n s  o f  e n d o p o d i  t e  f r i n g e d  w i t h  l o n g  f i n e  s e t a e  a n d  e x o p o d  
w i t h  p l u m o s e  s e t a e ,  s i z e  o f  p l e o p o d  d e c r e a s i n g  p r o p o r t i o n a l l y  f r o m  f i r s t  
t o  f o u r t h ,  f i r s t  m a l e  p l e o p o d  ( P l a t e  3 a ,  F i g .  1 9 )  s t o u t  a t  b a s e ,  g e n t l y  
c u r v e d ,  t a p e r i n g  t o w a r d s  t i p ,  d i s t a l  a p e r t u r e  s i t u a t e d  a t  t h e  t i p  o f  p l e o p o d ,  
S h a f t  c o v e r e d  w i t h  s m a l l  s p i n u l e s ,  p r o x i m l i l  a p e r t u r e  w i d e r  a t  b a s e ,  p o s t e r i o r  
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s u r f a c e  o f  a p e x  w i t h  f e w  r o w s  o f  s p i n e s ,  s e c o n d  m a l e  p l e o p o d  ( F i g .  1 h )  
w i t n  t w o  p a r t s ,  a  p r o t o p o a i t e  a n d  a n  e n d o p o d i t e ,  t i p  o f  e n d o p o d i t e  s l i g h t l y  
s w o l l e n ,  t r a n s p a r e n t  a n d  f o r k e d  i n t o  t w o  b l u n t  e q u a l  p a r t s .  
G E O G R A P H I C A L  D I S T R I B U T I O N  
I n d i a n  O c e a n :  
O f f s h o r e  w a t e r s  o f  S o u t h  A f r i c a .  E a s t  A f r i c a ,  G u l f  o f  
A d e n ,  E a s t e r n  A r a b i a n  S e a ,  B a y  o f  B e n g a l ,  M a r t a b a n  B a y .  
D I S C U S S I O N  
C h a r y o a i s  ( G o n i o h e l l e n u s )  s m i t h i i  w a s  o r i g i n a l l y  d e s c r i b e d  u n d e r  t h e  
n a m e  C h a r y o a i s  s m i t h i i  b y  M a c l e a y  ( 1 8 3 8 )  b a s e d  o n  a  s i n g l e  d r i e d  f e m a l e  
s p e c i m e n  m e a s u r i n g  5 5 . 5  m m  c a r a p a c e  w i d t h  c o l l e c t e d  f r o m  t h e  c o a s t  
o f  S o u t h  A f r i c a  ( C a p e  o f  G o o d h o p e ) .  T h e  h o l o t y p e  i s  p r e s e r v e d  i n  t h e  
M a c l e a y  M u s e u m ,  U n i v e r s i t y  o f  S y d n e y  ( G r i f f i n  a n d  S t a n b u r y ,  1~7U). 
T h e  s a m e  s p e c i e s  w a s  r e c o r d e d  s u b s e q u e n t l y  f r o m  m a n y  o t h e r  p a r t s  
o f  I n d i a n  O c e a n  b y  v a r i o u s  a u t h o r s  u n d e r  d i f f e r e n t  n a m e s .  M i l n e  E d w a r d s  
( 1 8 6 1 )  d e s c r i b e d  a n d  f i g u r e d  t h e  s p e c i e s  b a s e d  o n  m a t e r i a l s  o b t a i n e d  f r o m  
M a l a b a r  c o a s t ,  s o u t h  w e s t  c o a s t  o f  I n d i a  a n d  f r o m  P o r t  N a t a l  ( D u r b a n ,  
N a t a l ) ,  S o u t h  A f r i c a  u n d e r  t n e  n a m e  U o n i o s o m a  t r u n c a t u m .  T h i s  a u t h o r  
d o e s  n o t  s e e m  t o  n a v e  e x a m i n e d  t h e  h o l o t y p e  o f  t h e  s p e c i e s  d e p o s i t e d  
i n  t h e  M a c l e a y  M u s e u m  n o r  h a s  r e f e r r e d  t o  t h e  o r i g i n a l  d e s c r i p t i o n  o f  
M a c l e a y .  S u b s e q u e n t l y ,  L e e n e  a n d  B u i t e n d i j k  ( 1 9 4 9 )  r e v i e w e d  t h e  i d e n t i t y  
o f  t h e  s p e c i e s  b a s e d  o n  a  m a l e  s p e c i m e n  o f  ' C n a r y o a i s  ( G o n i o h e l l e n u s )  
s m i t h i i '  o b t a i n e d  f r o m  t h e  M a r t a b a n  B a y  ( B u r m a ) ,  w h i c h  w a s  d e p o s i t e d  
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i n  t h e  B r i t i s h  M u s e u m  ( N a t u r a l  H i s t o r y ) .  T h e s e  a u t h o r s  h a v e  f o u n d  t h a t  
t h e  m a t e r i a l  e x a m i n e d  b y  t h e m  w a s ,  i n  m o s t  c h a r a c t e r s ,  i d e n t i c a l  w i t h  
t h e  G .  t r u n c a t u m  o f  M i l n e  E d w a r < l s  ( 1 8 6 1 )  a n d  n a m e d  t h e  s a m e  a s  
C h a r y b d i s  ( G o n i o h e l l e n u s )  e d w a r d s i .  A c c o r d i n g  t o  t h e s e  a u t h o r s  t h i s  s p e c i e s  
( C .  ( G . )  e d w a r d s j )  " i s  m o s t  e a s i l y  r e c o g n i z e d  b y  i t s  s m a l l  a n d  s h a r p  f r o n t a l  
t e e t h  a n d  b y  i t s  l a r g e  a n d  t r u n c a t e  a n t e r o - l a t e r a l  t e e t h " .  T h e y ,  h o w e v e r ,  
d i d  n o t  c o m p a r e  t h e i r  l e c t o t y p e ,  C .  ( G . ) .  E d w a r d s i  w i t h  t h e  o r i g i n a l  
d e s c r i p t i o n  o f  M l l c l e a y  ( 1 8 3 8 ) .  
B a r n a r d  (1~50) r e p o r t e d  o n  t h i s  s p e c i e s  u n d e r  t h e  n a m e  G o n i o n e p t u n u s  
s m i t h i i  b a s e d  o n  a  p h o t o g r a p h  o f  t h e  t y p e  o f  M a c l e l l Y  s p e c i m e n  g i v e n  b y  
M r .  M e l b o u r n e  W a r d  w h o  w a s  o f  o p i n i o n  t h l l t  M a c l e a y ' s  s p e c i e s  ( C .  s m i t h i i )  
w a s  i d e n t i c a l  w i t h  G o n i o s o m a  t r u n c a t u m  A . M .  E d w . ( D e l l l l  C r o c e  a n d  H o l t h u i s  
1 9 6 5 ) .  
: : i a n k a r a n k u t t y  a n d  R a n g a r l l j a n  ( 1 9 6 2 )  r e c o r d e d  t h i s  s p e c i e s  f r o m  
t h e  o c e a n i c  w a t e r s  o f  A r a b i a n  s e a  b a s e d  o n  t w o  m a l e  s p e c i m e n s  c o l l e c t e d  
d u r i n g  t h e  c r u i s e s  o f  t h e  r e s e a r c h  v e s s e l  R j V  V A R U N A .  A  l i t t l e  l a t e r ,  
l a r g e  s w a r m s  o f  t h i s  s p e c i e s  w e r e  r e p o r t e d  b y  D e l l a  C r o c e  a n d  H o l t h u i s  
( 1 9 6 5 )  f r o m  t h e  E a s t  A f r i c a n  C o a s t  d u r i n g  t h e  I n t e r n a t i o n a l  I n d i a n  O c e a n  
E x p e d i t i o n  ( l I O E )  a n d  p r o v i d e d  b r i e f  a c c o u n t s  o n  t h e  s y s t e m a t i c s  a n d  b i o l o -
g i c a l  f e a t u r e s  o f  t h e  s p e c i e s .  l S t e p h e n s o n  a n d  R e e s  ( 1 9 6 7 b )  e x a m i n e d  t h e  
h o l o t y p e  o f  C .  s m i t h i i  1 I n < l  u n a m b i g u o u s l y  e s t a b l i s h e d  t h l l t  C .  ( G . )  e d w a r d s i  
o f  L e e n e  a n d  B u i t e n d i j k  a n d  C .  s m i t h i i  o f  M a c l e l l Y  a r e  i d e n t i c a l  s p e c i e s .  
F r o m  t h e  d e s c r i p t i o n s  g i v e n  f o r  t h e  s p e c i e s  b y  a l l  t h e  p r e v i o u s  
w o r k e r s  i t  a p p e a r s  t h a t  t h e  f o l l o w i n g  a r e  t h e  m o s t  d i a g n o s t i c  C h a r a c t e r s  
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o f  t h e  s~ecies. 
1 .  T h e  f r o n t  m a r g i n  o f  c a r a p a c e  i s  c u t  i n t o  s i x  s m a l l  shar~ t e e t h .  
2 .  T h e  a n t e r o - - l a t e r a l  b o r d e r  o f  c a r a p a c e  i s  c u t  i n t o  s i x  lar~e 
s u b q u a d r a t e  t e e t h  o f  w h i c h  t h e  f r e e  e d g e s  a r e  m i n u t e l y  s e r r  a t e d ,  
a n d  
3 .  C a r a p a c e  i s  s m o o t h  a n d  h i g h l y  ~olished. T h e  c a r d i a c  a n d  m e s o -
b r a n c h i a l  r e g i o n s  a r e  w i t h o u t  a n y  ~erceptible g r a n u l a t i o n .  
T h e  m a t e r i a l s  e x a m i n e d  d u r i n g  t h e  p r e s e n t  s t u d y  f u l l y  a g r e e  w i t h  
t h e  d e s c r i p t i o n s  g i v e n  b y  t h e  e a r l i e r  w o r k e r s  ( L e e n e  a n d  B u i t e n d i j k ,  1 9 4 9 ;  
D e l l a  C r o c e  a n d  H o l t h u i s ,  1 9 6 5 ;  S t e p h e n s o n ,  1 9 6 7 )  i n  r e g a r d  t o  t h e  s t r u c t u r e  
o f  cara~ace. E x a m i n a t i o n  o f  s e v e r a l  s p e c i m e n s  o f  t h e  d i f f e r e n t  l i f e  s t a g e s  
i n c l u d i n g  j u v e n i l e s ,  s u b a d u l t s  a n d  a d u l t s  o f  b o t h  t h e  s e x e s  d u r i n g  t h i s  
s t u d y  h a s  r e v e a l e d  v e r y  l i t t l e  v a r i a t i o n  i n  t h e  s t r u c t u r e  o f  cara~ace a s  
com~ared t o  t h e  d e s c r i p t i o n s  g i v e n  b y  e a r l i e r  w o r k e r s .  S o m e  o f  t h e  m i n o r  
v a r i a t i o n s  o b s e r v e d  w e r e  ( 1 )  t h e  a n t e r i o r  b o r d e r  o f  m e r u s  o f  c h e l i p e d  c a r r i e s  
3 - 4  s~ines o f  w h i c h  t h e  ~osterior o n e  i s  t h e  s m a l l e s t ,  ( 2 )  t h e  p a l m  o f  c h e l i p e d  
n a s  6 - 7  g r a n u l a r  c o s t a e  a n d  ( 3 )  t h e  s~ines o n  ~alm n u m b e r  3 - 4 .  A c c o r d i n g  
t o  L e e n e  a n d  B u i t e n d i j k  ( 1 9 4 9 )  t h e r e  a r e  o n l y  3  l a r g e  s~ines o n  t h e  a n t e r i o r  
g r a n u l a r  c o s t a e  a n d  3  s~ines o n  t h e  p a l m .  
B a r n a r d  ( 1 9 5 0 )  re~orted t h a t  t h e  c a r a p a c e  o f  t h e  s~ecies s h o w e d  
v e r y  f a i n t  f i n e  g r a n u l a r  t r a n s v e r s e  l i n e s  a n d  ~atches o f  g r a n u l e s  o n  c a r d i a c  
a n d  i n n e r  b r a n c h i a l  r e g i o n s .  
I n  t h e  ~resent s t u d y ,  i t  i s  o b s e r v e d  t h a t  
t h e  c a r a p a c e  o f  t h e  s p e c i e s  i s  a b s o l u t e l y  s m o o t h  w i t h  n o  i n d i c a t i o n  o f  
g r a n u l a t i o n .  T h e  v a r i a t i o n  i n  B a r n a r d ' s  o b s e r v a t i o n  a s  r e g a r d s  t h e  n a t u r e  
o f  c a r a p a c e  s u r f a c e  c o u l d  b e  d u e  t o  t h e  f a c t  t h a t  t h e  o b s e r v a t i o n  w a s  
o n l y  b a s e d  o n  a  ~hotograph a n d  n o  d i r e c t  o b s e r v a t i o n  w a s  m a d e  o f  t h e  
a c t u a l  m a t e r i a l .  
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T h o u g h  S a n k a r a n k u t t y  a n d  R a n g a r a j a n  ( 1 9 6 2 )  m a d e  m e n t i o n  o f  
t h e  r e c o r d  o f  A l c o c k  ( 1 8 9 9 a ) ;  t h e  l a t t e r  a u t h o r  t r e a t e l l  t h e  s p e c i e s  ( C h a r y b d i s  
( G o n i o h e l l e n u s )  t r u n c a t a  ( d e  H a a n )  a s  a  s y n o n y m  o f  G o n i o s o m a  t r u n c a t u m  
o f  A .  M i l n e  E d w a r d s .  H o w e v e r ,  C .  ( G . )  t r u n c a t a  ( d e  H a a n )  r e c o r o e d  b y  
A l c o c k  ( 1 8 9 9 a )  d o e s  n o t  f i n d  a  p l a c e  i n  t h e  l i s t  o f  s y n o n y m s  o f  C .  ( G . )  
s m i t h i i  M a c l e a y  g i v e n  b y  S t e p h e n s o n  ( 1 9 7 2 ) .  A  s c r u t i n y  o f  t h e  d e s c r i p t i o n  
g i v e n  b y  A l c o c k  ( 1 8 9 9 a )  f o r  h i s  " I N V E S T I G A T O R "  m a t e r i a l  ( C .  ( G . )  t r u n c a t a )  
e x h i b i t  c o n s i d e r a b l e  v a r i a t i o n s  w h i c h  d o e s  n o t  p e r m i t  s y n o n y m i s i n g  t h e  
s a m e  w i t h  t h e  p r e s e n t  m a t e r i a l .  
B e s i d e s  C .  ( G . )  s m i t h i i  M a c l e a y ,  t w o  m o r e  s p e c i e s ,  n a m e l y ,  C .  ( G . )  
h o p l i t e s  W o o d - M a s o n  a n d  C .  ( G . )  o m a n e n s i s  L e e n e ,  w h i c h  o c c u r  i n  t h e  
d e e p / o c e a n i c  w a t e r s ,  h a v e  a l s o  b e e n  r e p o r t e d  f r o m  t h e  I n d i a n  S e a s  
( S t e p h e n s o n ,  1 9 7 2 ) .  T h e s e  t h r e e  s p e c i e s  c a n  b e  e a s i l y  d i s t i n g u i S h e d  a s  
f o l l o w s .  
1 .  P o s t - l a t e r a l  j u n c t i o n  d i s t i n c t l y  a n g u l a r ,  
l a s t  a n t e r o - I a t e r a l  t o o t h  l o n g  o r  o f  
m o d e r a t e  l e n g t h  
- P o s t - l a t e r a l  j u n c t i o n  o b s c u r e l y  a n g u l a r  
C .  ( G . )  h o p l i t e s  
l a s t  a n t e r o - I a t e r a l  t o o t h  r e l a t i v e l y  s h o r t  - 2  
2  ( 1 )  C a r d i a c  a n d  m e s o b r a n c h i a l  a r e a s  o f  
c a r a p a c e  s t r o n g l y  g r a n u l a r  
- C a r d i a c  a n d  m e s o b r a n c h i a l  a r e a s  o f  
c a r a p a c e  w i t h o u t  g r a n u l a r  p a t c h e s  o r  
r i d g e s  
C .  ( G . )  o m a n e n s i s  
C .  ( G . )  s m i t h i i  
D u r i n g  t h e  p r e s e n t  s u r v e y ,  i t  h a s  b e e n  p o s s i b l e  t o  c o l l e c t  a  f e w  
s p e c i m e n s  o f  C .  ( G . )  o m a n e n s i s  a l s o  a l o n g  w i t h  t h e  p r e s e n t  s p e c i e s  i n  
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t h e  b o t t o m  t r a w l  c a t c h e s  o f  s o u t h w e s t  c o a s t s  o f  I n d i a .  E x a m i n a t i o n  o f  
t h e  m o r p h o l o g i c a l  f e a t u r e s  o f  t h i s  m a t e r i a l  o f  C .  ( u . )  o m a n e n s i s  ( S u s e e l a n  
a n d  B a l a s u b r a m a n i a n ,  M . S . )  h a v e  s h o w n  t h a t  t h e  s p e c i e s  c o u l d  b e  e a s i l y  
d i s t i n g u i s h e d  f r o m  C .  ( u . )  s m i t h i i  b y  t h e  p r e s e n c e  o f  d i s t i n c t  g r a n u l a r  
p a t c h e s  o n  t h e  c a r d i a c  a n d  m e s o b r a n c h i a l  r e g i o n  i n  t h e  f o r m e r  s p e c i e s  
( P l a t e  4 ) .  A p a r t  f r o m  t h i s  i m p o r t a n t  c h a r a c t e r ,  a  f e w  o t h e r  m o r p h o l o g i c a l  
f e a t u r e s ,  w h i c h  a p p e a r e d  t o '  b e  o f  t a x o n o m i c  i m p o r t a n c e ,  h a v e  a l s o  b e e n  
n o t i c e d .  T h e  T a b l e  b e l o w  g i v e s  a  c o m p a r a t i V e  s t a t e m e n t  o f  t h e ,  i m p o r t a n t  
m o r p h o l o g i c a l  c h a r a c t e r s  o f  t h e s e  t w o  c l o s e l y  a l l i e d  s p e c i e s .  
1 .  
2 .  
C .  ( G . )  s m i t h i i  
A l l  f r o n t a l  t e e t h  a r r a n g e d  
a t  t h e  s a m e  l e v e l  
S e c o n d  a n d  t h i r d  m a l e  a b d o m i n a l  
s e g m e n t  o f  m a l e  s h a r p l y  a n d  t r a n s -
v e r s e l y  k e e l e d  
3 .  C a r a p a c e  a b s o l u t e l y  s m o o t h  
a n d  h i g h l y  p o l i s h e d  
4 .  T h e  f i s s u r e  s e p a r a t i n g  s u b m e d i a n  
a n d  l a t e r a l  f r o n t a l  t e e t h  n a r r o w  
M e d i a n  
s l i g h t l y  
t e e t h  
C .  ( G . )  o m a n e n s i s  
f r o n t a l  t e e t h  a r e  s i t u a t e d  
a b o v e  t h e  o t h e r  f r o n t a l  
S e c o n d ,  t h i r d  a n d  p a r t l y  f O U r t h  
m a l e  a b d o m i n a l  s e g m e n t  o f  m a l e  
k e e l e d .  
C a r a p a c e  w i t h  g r a n u l a r  r i d g e s  
i n  t h e  g a s t r i c  r e g i o n  a n o  g r a n u l a r  
p a t c h e s  i n  t h e  c a r d i a c  a n d  m e s a -
b r a n c h i a l  r e g i o n .  
T h e  f i s s u r e  s e p a r a t i n g  s u b m e d i a n  
a n O  l a t e r a l  f r o n t a l  t e e t h  w i d e .  
S t e p h e n s o n  ( 1 9 6 7 ,  1 9 7 2 ) ,  w h i l e  a s s i g n i n g  a  s p e c i e s  s t a t u s  t o  C .  ( u . )  
o m a n e n s i s ,  e x p r e s s e d  d o u b t  a b o u t  t h e  v a l i d i t y  o f  t h e  s a m e .  T h e  c o n c u r r e n t  
c o l l e c t i o n  o f  s p e c i m e n s  o f  b o t h  t h e  s p e c i e s  d u r i n g  t h e  p r e s e n t  s t u d y  a n d  
d e t a i l e d  e x a m i n a t i o n  o f  t h e i r  m o r p h o l o g i c a l  f e a t u r e s  c l e a r l y  r e v e a l  t h a t  
C .  ( G . )  s m i t h i i  a n d  C .  ( u . )  o m a n e n s i s  a r e  t w o  d i s t i n c t  v a l i d  s p e c i e s  W h i c h  
c o - e x i s t  i n  t h e  o u t e r  c o n t i n e n t a l  s h e l f  a n d  u p p e r  c o n t i n e n t a l  s l o p e  o f  
s o u t h w e s t  c o a s t  o f  I n d i a .  
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C h a r y b d i s  ( G o n i o h e l l e n u s )  o m a n e n s i s  L e e n e ,  m a l e  
d o r s a l  v i e w .  
S E C T I O N  2 .  B I O L O G Y  
A n  u n d e r s t a n d i n g  o f  t h e  b e h a v i o u r a r d  b i o l c g i c a l  a s p e c t s  o f  W 1  l I l 1 i m a l  
i s  o f  p r i m e  i m p o r t a n c e  f o r  i t s  j u d i c i o u s  e x p l o i t a t i o n ,  m a n a g e m e n t  a n d  
c o n s e r v a t i o n .  T h e  b i o l o g y  e m b o d i e s  v a r i o u s  l i f e  p r o c e s s e s  s u c h  a s  g r o w t h ,  
r e p r o d u c t i o n  a n d  f o o d  a n d  f e e d i n g  u n d e r  d i f f e r e n t  e n v i r o n m e n t a l  c o n d i t i o n s .  
T h e  s p e c i e s  u n d e r  s t u d y  b e i n g  a  d e e p - w a t e r  o n e  a n d  c o n s i d e r i n g  t h e  
p a u c i t y  o f  i n f o r m a t i o n  o n  i t s  b i o l o g y ,  a n  a t t e m t  h a s  b e e n  m a d e  t o  g a t h e r  
a s  m u c h  d a t a  a s  p o s s i b l e  o n  t h e  l i f e  .~istory o f  t h e  s p e c i e s .  A s  t h e  f i s h i n g  
o p e r a t i o n s  w e r e  e x p l o r a t o r y  i n  r H l t u r e ,  r e g u l a r  t i m e  s e r i e s  d a t a  c o u l d  
n o t  b e  o b t a i n e d  f r o m  a n y  p a r t i c u l a r  r e g i o n  a n d  h e n c e  i t  h a s  n o t  b e e n  
p o s s i b l e  t o  t r a c e  o u t  t h e  g r o w t h  r a t e  a n d  e s t i m a t e  t h e  a g e  o f  t h e  s p e c i e s .  
H o w e v e r ,  t h e  c o l l e c t i o n s  o b t a i n e d  f r o m  t h e  d i f f e r e n t  t y p e s  o f  e x p e r i m e n t a l  
n e t s  o p e r a t e d  i n  t h e  p e l a g i c  a n d  b e n t h i c  r e g i o n s  h a v e  e n a b l e d  t o  m a k e  
d e t a i l e d  o b s e r v a t i o n s  o n  t h e  b i o l o g y  o f  d i f f e r e n t  l i f e  s t a g e s  o f  t h e  s p e c i e s .  
H A B I T  A N D  H A B I T A T S  
J u v e n i l e s :  J u v e n i l e  s t a g e s  o f  t h e  s p e c i e s  ( P l a t e  5 a )  m e a s u r i n g  1 1  m m  
c a r a p a c e  w i d t h  ( c w )  o n w a r d s  a r e  o b s e r v e d  t o  b e  p e l a g i c  i n  e x i s t e n c e .  
T h e y  f o r m e d  m o r e  o r  l e s s  a  r e g u l a r  c o m p o n e n t  o f  t h e  m i c r o n e k t o n i c  
c O l l l l l l u n i t y  t a ' < e n  b y  t h e  I s a a c s - K i d d  m i d w a t e r  t r a w l  ( I K M T )  a n d  c o n t r i b u t e d  
a n  a v e r a g e  o f  a b o u t  0 . 3 %  o f  t h e  D e e p  S c a t t e r i n g  L a y e r  ( D S L )  p o p u l a t i o n  
i n  t e r m s  o f  n u m b e r .  O u t  o f  4 3 3  I K M T  s a m p l e s  e x a m i n e d ,  t h e  j u v e n i l e  
c r a b s  o c c u r r e d  i n  3 3  s a m p l e s ,  m o s t  o f  t h e m  b e l o n g i n g  t o  t h e  s i z e  g r o u p  
1 1 - 2 0  m m  c w .  I n  s o m e  o f  t h e  t r a w l i n g  o p e r a t i o n s  m a d e  i n  t h e  D S L ,  
t h e  c r a b  c o l l e c t i o n s  w e r e  e x c e p t i o n a l l y  h i g h  ( 8 6 2  n o / h a u l )  a n d  a l m o s t  
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e x c l u s i v e l y  c o n s t i t u t e d  b y  t h e  a b o v e  s i z e  g r o u p .  T h i s  w o u l d  s u g g e s t  t h a t  
t h e  s p e c i e s  h a s  s w a r m i n g  t e n d e n c y  f r o m  t h e  v e r y  e a r l y  s t a g e  o f  i t s  
l i f e .  
A d u l t s :  S u b a d u l t  a n d  a d u l t  c r a b s  w e r e  o b s e r v e d  t o  o c c u p y  b o t h  t h e  p e l a g i c  
a n d  b e n t h i c  r e a l m s .  D u r i n g  p e l a g i c  t r a w l  o p e r a t i o n s  t h e s e  s t a g e s  w e r e  
c a u g h t  i n  l a r g e  n u m b e r s  w i t h  m a j o r i t y  o f  t h e m  b e l o n g i n g  t o  t h e  s i z e  
g r o u p s  3 1 - 7 2  m m  c w  w h i c h  a r e  a b o v e  t h e  m i n i m u m  s i z e  o f  m a t u r i t y .  
O u t  o f  3 3 4  p e l a g i c  t r a w l  o p e r a t i o n s  e x a m i n e d  d u r i n g  t h e  p r e s e n t  s t u d y  
t h e  a d u l t  c r a b s  w e r e  r e c o r d e d  i n  7 2  h a u l s ,  s o m e  o f  t h e m  c o n t a i n i n g  l a r g e  
q u a n t i t i e s  n u m b e r i n g  a b o u t  5 4 , O O O / h a u l .  T h i s  w o u l d  s u g g e s t  d i s t i n c t  s w a r m i n g  
t e n d e n c y  f o r  t h e s e  s t a g e s  a s  e x h i b i t e d  b y  t h e  j u v e n i l e s .  V i s u a l  o b s e r v a t i o n s  
o n  s u r f a c e  s w a r m s  d u r i n g  d a y  t i m e  a n d  e v e n i n g  h a v e  s h o w n  t h a t  t h e s e  
c r a b s  s w i m  i n  i s o l a t i o n  o r  i n  g r o u p s  u p t o  a b o u t  1 0  f e e t  a p a r t .  D u r i n g  
n i g h t  t i m e ,  t h e y  w e r e  f o u n d  t o  b e  a t t r a c t e d  b y  l i g h t  f r o m  s h i p ' s  d e c k  
l a m p .  T h e  m a x i m u m  s i z e  o f  t h e  c r a b  r e c o r d e d  i n  t h e  p e l a g i c  s a m p l e s  
w a s  7 2  m m  c w  f o r  m a l e  a n d  6 9  m m  f o r  f e m a l e ,  w h i c h  w e i g h e d  a p p r o x i -
m a t e l y  5 5  g m  a n d  3 4  g m  r e s p e c t i v e l y .  
S u b a d u l t  a n d  a d u l t  c r a b s  w e r e  t a k e n  i n  v a r y i n g  q u a n t i t i e s  b y  b o t t o m  
t r a w l  ( P l a t e  5 b )  f r o m  t h e  o u t e r  c o n t i n e n t a l  s h e l f  a n d  t h e  u p p e r  c o n t i n e n t a l  
s l o p e .  T h e  m i n i m u m  s i z e  r e c o r d e d  a t  t h e  b o t t o m  w a s  3 1  m m  c w .  T h e  
f a c t  t h a t  s t i l l  s m a l l e r  s i z e s  o f  c r a b s  b e l o n g i n g  t o  o t h e r  s p e c i e s / g e n e r a  
i n  t h e  s a m e  f i s h i n g  g r o u n d  d u r i n g  t h e  b o t t o m  t r a w l i n g  o p e r a t i o n s  o f  
F O R V  S a g a r  Sa~ p r e c l u d e s  a n y  p o s s i b i l i t y  o f  t h e  e x i s t a n c e  o f  j u v e n i l e  
s t a g e s  o f  t h e  s p e c i e s  s m a l l e r  t h a n  3 1  m m  c w  i n  t h i s  h a b i t a t .  I t  c a n  
a  
b  
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a .  c .  ( G . )  s m i t h i i  a  c o l l e c t i o n  o f  j u v e n i l e  c r a b s  
a l o n g - w i t h  a n  a d u l t  f e m a l e .  
b . .  A  c a t c h  o f  a d u l t  c r a b s  f r o m  b o t t o m  t r a w l .  
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t h e r e f o r e  b e  i n f e r r e d  t h a t  t h e  s i z e  a t  w h i c h  t h e  c r a b  s e t t l e s  a t  t h e  b o t t o m  
a n d  a s s u m e s  b e n t h i c  l i f e  i s  a r o u n d  3 1  m m  c w .  A l t h o u g h  a  w i d e  r a n g e  
o f  s i z e  h a s  b e e n  e n c o u n t e r e d  a t  t h e  b o t t o m ,  s p e c i m e n s '  i n  t h e  s i z e  r a n g e  
3 1 - 4 5  m m  w e r e  r e l a t i v e l y  p o o r .  T h e  m a x i m u m  s i z e  r e c o r d e d  a t  t h e  
b o t t o m  m e a s u r e d  7 2  m m  f o r  m a l e s  a n d  6 9  m m  f e m a l e s ,  w h i c h  w e i g h e d  
6 4  g m  a n d  4 3 . 5  g m  r e s p e c t i v e l y ,  t h e r e  b y  i n d i c a t i n g  a  c l e a r  differ~ 
i n  w e i g h t  b e t w e e n  t h e  s i m i l a r  s i z e d  c r a b s  o c \ ! u p y i n g t h e  p e l a g i c  a n d  b e n t h i c  
h a b i t a t s .  T h e  c r a b  i s  f o u n d  t o  p r e f e r  s o f t  m u d d y  s u b s t r a t u m  a s  e v i d e n c e d  
b y  t h e i r  a b u n d a n c e  i n  s u c h  a r e a s  o n  t h e  u p p e r  c o n t i n e n t a l  s l o p e  o f f  
Q u i l o n - A l a p p e y  a n d  t h e  o u t e r  c o n t i n e n t a l  s h e l f  o f f  P o n n a n i - M a n g a l o r e  
c o a s t .  
R E P R O D U C T I O N  
I n f o r m a t i o n  o n  r e p r o d u c t i  v e  b i o l o g y  t h r o w s  l i g h t  o n  t h e  g e n e r a t i v e  
p o t e n t i a l ,  r e c r u i t m e n t  a n d  s u s t a i n a b i l i t y  o f  e x p l o i t a b l e  r e s o u r c e s .  T h e s e  
a r e  o f  g r e a t - v a l u e  i n  f i s h e r y  p r e d i c t i o n  a n d  f o r m u l a t i n g  m a n a g e m e n t  a n d  
c o n s e r v a  t i  v e  m e a s u r e s .  T h e  r e p r o d u c t i v e  b i o l o g y  o f  b r a c h y u r a n  c r a b s  
h a v e  b e e n  e x t e n s i v e l y  s t u d i e d  f r o m  d i f f e r e n t  p a r t s  o f  t h e  w o r l d  ( A r r i o l a ,  
1 9 4 0 ;  S p a l d i n g ,  1 9 4 2 ;  C r o n i n ,  1 9 4 7 ;  E s t a m p a d o r ,  1 9 4 9 ;  G e o r g e ,  1 9 6 3 ;  R y a n ,  
1 9 6 7 b ,  1 9 6 7 c ;  K n u d s e n ,  1 9 6 0 ,  1 9 6 4 ;  H a r t n o l l ,  1 9 6 8 ;  H i n s c h  a m  W t l k e r , l l i 7 4 ; l i l e f n e r ,  
1 9 7 7 ;  J o h n s o n ,  1 9 8 0 ;  D i e s e l ,  1 9 9 1 ) .  H a r t n o l l  ( 1 9 6 8 )  d i s t i n g u i s h e d  t w o  
b a s i c  p a t t e r n s  o f  v a g i n a l  s t r u c t u r e  i n  b r a c h y u r a  ( s i m p l e  a n d  c o n c a v e )  
a n d  l a t e r  c o r r e l a t e d  w i t h  s t r u c t u r e  a n d  c o p u l a t o r y  b e h a v i o u r  ( 1 9 6 9 ) .  
T h e  b r a c h y u r a  p o s s e s s  s p e r m  s t o r a g e  o r g a n s  t h a t  c a n  b e  c a t e g o r i z e d  
i n t o  t w o  t y p e s  o n  t h e  b a s i s  o f  t h e i r  m o r p h o l o g y ,  p o s i t i o n  i n  r e l a t i o n  t o  
o v a r y  a n d  t h e i r  f u n c t i o n i n g  d u r i n g  s p a w n i n g .  T h e y  a r e  ( 1 )  t h e  t h e l y c u m  
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o f  t h e  P o d o t r e m a t a  a n d  ( 2 )  s e m i n a l  r e c e p t a c l e  o f  E u b r a c h y u r a  ( D i e s e l ,  1991~. 
T h e  t h e l y c a  a r e  p a i r e d  o r  u n p a i r e d  s t e r n a l  i n v a g i n a t i o n s ,  w i t h o u t  t i n y  c o n n e -
c t i o n  t o  o v a r y ,  t h a t  o p e n  o n  t h e  c o x a  o f  t h i r d  p e r e i o p o d  ( G o r d o n ,  1 9 6 3 ) .  
T h e  s e m i n a l  r e c e p t a c e l s  o f  E u b r a c h y u r a n s  a r e  e n l a r g e m e n t s  o f  p a i r e d  
f e m a l e  g e n i t a l  d u c t s  ( R y a n ,  1 9 6 7 b ;  H a r t n o l l  1 9 6 8 ;  J o h n s o n ,  1 9 8 0 ;  H i n s c i l ,  
1 9 8 8 b ,  A d i y o d i  a n d  A n i l k u m a r ,  1 9 8 8 ;  B e n i n g e r ,  e t  a l . ,  1 9 8 8 ;  D i e s e l ,  1 9 8 9 ) .  
A l t h o u g h  a  n u m b e r  o f  s p e c i e s  o f  g e n u s  C h a r y b d i s  c o n t r i b u t e  t o  
c o m m e r c i a l  f i s h e r y  i n  t h e  l n d o - P a c i f i c  r e g i o n ,  i n f o r m a t i o n  o f  r e p r o d u c t i v e  
a s p e c t s  o f  t h i s  g r o u p  i s  r e s t r i c t e d  t o  o n l y  a  f e w  c o a s t a l  s p e c i e s ,  n o t a b l y  
f r o m  I n d i a n  w a t e r s .  N a t h  ( 1 9 4 2 )  d e s c r i b e d  t h e  s p e r m a t o z o a  o f  C h a r y b d i s  
c r u c i a t a  i n  h i s  c l a s s i c a l  p a p e r  o n  d e c a p o d  s p e r m s .  B r e e d i n g  h a b i t ,  b r e e d i n g  
s e a s o n  a n d  l a r v a l  s t a g e s  o f  C .  ( G o n i o s o m a )  c a l l i a n a s s a  h a v e  b e e n  s t u d i e d  
b y  C h h a p g a r  ( 1 9 5 6 )  f r o m  B o m b a y  c o a s t .  C h a n d r a n  ( 1 9 6 8 )  i n v e s t i g a t e d  
o n  t h e  r e p r o d u c t i v e  c y c l e  o f  C .  v a r i e g a t a  f r o m  t h e  e a s t  c o a s t  o f  I n d i a ,  
w h i l e  P i l l a y  a n d  N a i r  ( 1 9 6 8 )  t h r e w  l i g h t  o n  t h e  b r e e d i n g  s e a s o n s  
o f  r e l a t e d  s p e c i e s  C .  c r u c i a t a  a n d  C .  h o p l i t e s  p u s i l l a  f r o m  t h e  s o u t h w e s t  
c o a s t  o f  I n d i a .  P a d a y a t t i  ( 1 9 9 0 )  r e p o r t e d  o n  t h e  f e c u n d i t y  a n d  s i z e  a t  
m a t u r i t y  o f  C .  ( G . )  f e r i a t u s  i n  t h e  i n s h o r e  w a t e r s  o f  C o c h i n .  
S e x u a l i t y :  
S e x e s  a r e  s e p a r a t e  a n d  d i s t i n g u i s h a b l e  e v e n  a t  1 1  m m  c w ,  t h e  
m i n i m u m  s i z e  e n c o u n t e r e d  d u r i n g  t h e  p r e s e n t  s t u d y .  M a l e  c r a b s  a r e  c h a r a -
c t e r i z e d  b y  t h e  i n v e r t e d  ' T '  s h a p e d  a b d o m e n ,  w h i l e  i n  f e m a l e  t h e  a b d o m e n  
i s  s e m i c i r c u l a r  ( P l a t e  3 a ,  3 b ) .  I n  a d d i t i o n ,  t h e  m a l e  h a s  a  r e l a t i v e l y  
l a r g e r  c h e l a  a n d  a  g e n e r a l  t r i m n e s s  f o r  b o d y  c o n t o u r  t h a n  t h e  f e m a l e .  
: ' . I a l e  h a s  p l e o p o d s  m o d i f i e d  a s  c o p u l a t o r y  o r g a n s  o n  t h e  f i r s t  a n d  s e c o n d  
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a b d o m i n a l  s o m i t e s .  I n  t h e  c a s e  o f  f e m a l e s  t h e  f i r s t  f o u r  a b d o m i n a l  s o m i t e s  
c a r r y  p l e o p o d s ,  w h i c h  a r e  b i r a m o u s  a n d  p o s s e s s  s e t a e  f o r  a t t a c h m e n t  
o f  e g g s  f o r  b r o o d i n g .  
M a l e  R e p r o d u c t i v e  S y s t e m :  
A n a t o m y :  
T h e  m a l e  r e p r o d u c t i v e  o r g a n  i s  b i l a t e r a l  a n d  r o u g h l y .  i n  t h e  f o r m  
o f  E n g l i s h  a l p h a b e t  I  H '  ( P l a t e  6 ) .  I t  i s  c o m p o s e d  o f  p a i r e d  t e s t e s ,  v a s a  
d e f e r e n t i a ,  e j a c u l a t o r y  d u c t  a n d  e x t e r n a l  p e n i s .  T h e  f i r s t  a n d  s e c o n d  
a b d o m i n a l  a p p e n d a g e s  a r e  h i g h l y  m o d i f i e d  t o  f u n c t i o n  a s  c o p u l a t o r y  o r g a n s .  
T e s t e s :  I n  i m m a t u r e  c r a b s  t h e  t e s t i s  i s  r a t h e r  i n c o n s p i c u o u s  a n d  d i f f i c u l t  
t o  m a k e  o u t  o n  d i s s e c t i o n .  M a t u r e  t e s t i s  h a s  t h e  a p p e a r a n c e  o f  s l e n d e r  
w h i t e  c o n v o l u t e d  t u b e  2  t o  3  m m  i n  a v e r a g e  w i d t h  ( P l a t e  6 ) .  I t  i s  s a n d -
w i t c h e d  b e t w e e n  t h e  h y p o d e r m i s  o f  c a r a p a c e  a n d  t h e  h e p a t o p a n c r e a s .  
T h e  o r g a n  i s  o p a q u e  w i t h  i r r e g u l a r  s u r f a c e  a n d  t h e  s p e r m a t i c  a r t e r y  i s  
v i s i b l e  a l m o s t  t h r o u g h o u t  i t s  l e n g t h .  T h e  d i s t a l  p o r t i o n  o n  e i t h e r  s i d e  
i s  b e n t  a l o n g  t h e  a n t e r o - I a t e r a l  b o r d e r  o f  c a r a p a c e .  A  s h o r t  c r o s s - b a r  
j o i n s  t h e  t e s t e s  o f  t h e  t w o  s i d e s  a  l i t t l e  a h e a d  o f  t h e  m i d d l e  o f  t h e  
c a r a p a c e .  
V a s  d e f e r e n s :  T h e  v a s  d e f e r e n s  h a s  t h r e e  d i s t i n c t  r e g i o n s ,  t h e  a n t e r i o r  
v a s  f E f e r e n s  ( A V D ) ,  m e d i a n  v a s  d e f e r e n s  ( M V D )  a n d  p o s t e r i o r  v a s  d e f e r e n s  
( P V D )  ( P l a t e  0 ) .  T h e  a n t e r i o r  v a s  d e f e r e n s  a r e  w h i t e ,  t i g h t l y  c o i l e d  a n d  
l y i n g  o n  e i t h e r  s i d e  o f  t h e  m e d i a n  l i n e  o f  c e p h a l o t h o r a x  p o s t e r i o r  t o  t h e  
d o r s a l  p a r t  o f  t h e  s t o m a c h .  T h e  A  V D  o f  e a c h  s i d e  r e s t s  o n  t h e  r e s p e c t i v e  
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m e d i a n  v a s  d e f e r e n s .  T h e  a n t e r i o r  m o s t  c o i l s  a r e  s l e n d e r ,  t r a n s l u s c e n t  
a n d  d e l i c a t e .  T h e y  a r e  b o u n d  t o g e t h e r  b y  a  t h i n  b u t  s t r o n g  m e m b r a n e  
a n d  c a n n o t  b e  s e p a r a t e d  o r  s t r a i g h t e n e d  b y  d i s s e c t i o n .  T h e  c o i l s  i n c r e a s e  
i n  s i z e  p o s t e r o v e n t r a l l y .  H e r e  t h e y  a r e  t h i c k e r ,  w h i t e  a n d  q u i t e  o p a q u e .  
T h e  c o i l s  l e a d  i n t o  m e d i a n  v a s  d e f e r e n s .  T h e  M V D  i s  m o r e  m a s s i v e  t h a n  
t h e  A  V D .  I t  i s  a  l o o s e l y  c o i l e d  o p a q u e  w h i t e  t u b e .  T h e  p o s t e r i o r  v a s  
d e f e r e n s  i s  m a s s i v e  f o r  i t s  p r o x i m a l  p a r t ,  b u t  i t  g r a d u a l l y  n a r r o w s  b e f o r e  
o p e n i n g  t o  t h e  e j a c u l a t o r y  d u c t .  
E j a c u l a t o r y  d u c t  ( P l a t e  6 ) :  T h e  e j a c u l a t o r y  d u c t  a r i s e s  b e h i n d  t h e  P V D  
a s  a  n a r r o w  t u b e  w h i c h  p a s s e s  t h r o u g h  t h e  m u s c u l a t u r e  o f  t h e  f i f t h  w a l k i n g  
l e g  a n d  o p e n s  a t  t h e  b a s e  o f  c o x a l  s e g m e n t  t h r o u g h  t h e  p e n i s .  
P e n i s  ( P l a t e  6 ) :  T h e  p e n i s  i s  a  s l e n d e r  w e a k  t u b e  w h i c h  a r i s e s  f r o m  t h e  
v e n t r o m e d i a n  b o r d e r  o f  t h e  c o x o p o d i  t e  o f  t h e  5 t h  p e r e i o p o d .  I t s  d i a m e t e r  
v a r i e s  f r o m  1 . 6  t o  1 . 8  m m  a n d  h a s  a  l e n g t h  o f  6 - 8  m m .  I t s  b a s a l  p o r t i o n  
i s  s u r r o u n d e d  b y  f i n e  s e t a e .  T h e  g o n o d u c t  c a n  b e  s e e n  a s  a  w h i t e  o p a q u e  
t u b e  a t  t h e  c e n t r e .  E a c h  p e n i s  p a s s e s  i n t o  t h e  a n t e r i o r  p r o x i m a l  f o r a m e n  
o f  t h e  f i r s t  p l e o p o d .  
P l e o p o d  1  a n d  2 :  T h e  s t r u c t u r e  o f  p l e o p o d  1  a n d  2  o f  a d u l t  m a l e  i s  
s h o w n  i n  F i g .  1 .  T h e  f i r s t  p a i r  i s  l a r g e r  t h a n  t h e  s e c o n d ,  a n d  i t  m a y  
s e r v e  a s  t h e  f u n c t i o n a l  i n t r o m i  t t a n t  o r g a n .  I n  r e l a t e d  s p e c i e s  o f  p o r t u n i d s ,  
i t  i s  r e p o r t e d  t h a t  t h e  f i r s t  p l e o p o d  r e c e i v e s  s p e r m a t o -
p h o r e s  a n d  s p e r m s  f r o m  t h e  s m a l l  p e n i s  a n d  a c t s  a s  a  t u b e  o f  t r a n s p o r t  
i n  c o p u l a t i o n ,  c a r r y i n g  t h e s e  m a t e r i a l s  i n t o  t h e  p a i r e d  v a g i n a  a n d  t h e  
s e m i n a l  r e c e p t a c l e  o f  a d u l t  f e m a l e .  T h e  s e c o n d  p l e o p o d  i s  i n s e r t e d  i n t o  
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M a l e  r e p r o d u c t i v e  s y s t e m  
T  - T e s t i s  
A V D  - A n t e r i o r  v a s  d e f e r e n s  
P  - P e n i s  
o f  C .  ( G . )  s m i t h i i  
M V D  - M e d i a n  v a s  d e f e r e n s  
P V D  - P o s t e r i o r  v a s  d e f e r e n s  
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t h e  p o s t e r i o r  f o r a m e n  o f  t h e  f i r s t  p l e o p o d  a n d  f o r c e s  s e m e n  a n d  s p e r m a t o -
p h  o r e s  t h r o u g h  t h e  t u b e  l i k e  i n t r o m i t t e n t  f l a g e l l u m  o f  t h e  f i r s t  p l e o p o d  
( S t e p h e n s e n ,  1 9 4 6 ;  C r o n i n ,  1 9 4 7 ;  R y a n ,  1 9 6 7 c ;  H a r t n o l l ,  1 9 6 9 ,  1 9 7 5 ;  B a u e r ,  
1 9 7 6 ,  1 9 8 6 ;  E l n e r  e t  a l . ,  1 9 8 5 ) .  
H i s t o l o g y :  
H i s t o l o g i c a l  s t u d y  o f  t h e  m a l e  r e p r o d u c t i v e  s y s t e m  s h o w e d  t h a t  
t h e  t e s t i s  i s  i n c o m p l e t e l y  d i v i d e d  i n t o  l o b e s ,  e a c h  o f  w h i c h  c o n s i s t i n g  
o f  a  g r o u p  o f  s e m i n i f e r o u s  l o b u l e s .  T h e  w a l l  o f  t h e  t e s t i s  h a s  t w o  l a y e r s  
- a  d e l i c a t e  s u r f a c e  m e m b r a n e  a n d  a  c r e n a t e d  l a y e r  o f  f i b r i l l a r  c o n n e c t i v e  
t i s s u e  ( P l a t e  7 a ) .  T h e  s e m i n i f e r o u s  l o b u l e  h a s  a  w a l l  o f  c o n n e c t i v e  t i s s u e  
a r o u n d  m o s t  o f  i t s  p e r i p h e r y  b u t  a l w a y s  s h o w s  c o n f l u e n c e  o f  i t s  c o n t e n t s  
w i t h  n e i g h b o u r i n g  l o b u l e s  o r  d u c t s .  A l l  t h e  l o b u l e s  h a v e  a c c e s s  t o  t h e  
s e m i n i f e r o u s  d u c t s  ( P l a t e  7 a )  e i t n e r  d i r e c t l y  o r  t h r o u g h  o t h e r s .  T h e  s e m i n i -
f e r o u s  d u c t  v a r i e s  f r o m  0 . 1 5  t o  0 . 4 0  m m  i n  d i a m e t e r  a n d  i s  l i n e d  w i t h  
c o l u m n a r  e p i t h e l i a l  c e l l s .  I n  a  s e c t i o n  o f  t e s t i s  m a n y  p o r t i o n s  o f  t h e  
s e m i n i f e r o u s  d u t s  a r e  o b s e r v e d  ( P l a t e  7 a ) .  T h e  d u c t  i s  e s s e n t i a l l y  t u b u l a r  
w i t h  t h e  w i d t h  v a r y i n g  f r o m  4 0  t o  3 0 0  / u m .  I t  o p e n s  t o  r e c e i v e  s p e r m s  
f r o m  t h e  s u r r o u n d i n g  t e s t e s  l o b u l e s .  T h e r e  i s  n o  i n d i c a t i o n  o f  c i l i a t i o n  
i n  t h e  d u c t .  
A  c r o s s  s e c t i o n  o f  t h e  c o i l e d  m a s s  o f  A  V D  i s  s h o w n  i n  t h e  P l a t e  7 b .  
A s  c a n  b e  s e e n  i n  t h e  f i g u r e ,  t h e  d i f f e r e n t  p o r t i o n s  o f  t h e  A V D  w h i c h  
h a v e  c o m e  i n  t h e  p l a n e  o f  s e c t i o n  a r e  r e p r e s e n t e d  b y  m a n y  c l o s e d  c i r c l e s ,  
e a c h  o n e  e n c l o s i n g  a  n u m b e r  o f  c l o s e l y  p a c k e d  s p e r m a t o p h o r e s  o r  s p e r m  
p a c k e t s .  A t  t h e  p r o x i m a l  p a r t  o f  A V D ,  t h e  w a l l  i s  l i n e d  w i t h  c u b o i d a l  
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P h o t o m i c r o g r a p h s  o f  t e s t i s  a n d  A n t e r i o r  v a s  d e f e r e n s  o f  C . ( G . )  s m i t h i i  
a .  T r a n s v e r s e  s e c t i o n  o f  t e s t i s  s h o w i n g  s e m i n i f e r o u s  l o b u l e s  ( S L )  
a n d  s e m i n i f e r o u s  d u c t  ( S D )  ( X 1 0 0 )  
~ T r a n s v e r s e  s e c t i o n  o f  a n t e r i o r  v a s  d e f e r e n s ,  p r o x i m a l  r e g i o n  
( X 1 0 0 )  
c .  A n t e r i . o r  v a s  d e f e r e n s  d i s t a l  r e g i o n ,  l u m e n  i s  f i l l e d  w i t h  
s p e r m a t o p h o r e  ( S P H )  ( X 1 0 0 )  
d .  S e c t i o n  o f  d i s t a l  r e g i o n  o f  a n t e r i o r  v a s  d e f e r e n s  s h o w i n g  t h e  
c o l u m n a r  e p i t h e l i a l  c e l l s  ( E e )  ( X 4 0 0 )  
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e p i t h e l i u m  s u r r o u n d e d  b y  t h i n  s t r a t a  o f  m u s c l e  a n d  c o n n e c t i v e  t i s s u e .  
T h e  l u m e n  a p p e a r s  t o  b e  f i l l e d  w i t h  v i s c o u s  f l u i d  i n  w h i c h  s p e r m a t o p h o r e s  
a r e  l o d g e d  ( P l a t e  7 c ) .  T h e  d i s t a l  p o r t i o n  o f  t h e  w a l l  o f  A V D  i s  l i n e d  
w i t h  t a l l  c o l u m n a r  e p i t h e l i a l  c e l l s  h a v i n g  a  c e n t r a l  n u c l e u s  i n  e a c h  ( P l a t e  7 d )  
S p e r m a t o g e n e s i s :  
S p e r m a t o g e n e s i s  o r  f o r m a t i o n  o f  m a t u r e  s p e r m a t o z o a  t a k e s  p l a c e  i n  
t h e  s e m i n i f e r o u s  l o b u l e .  I n  t h e  i m m a t u r e  c r a b ,  t h e  w h o l e  t e s t i s  i s  o c c u p i e d  
b y  s p e r m a t o g o n i a .  I n  m a t u r i n g / m a t l l r e  s t a g e s  o f  t h e  g o n a d ,  t h e  s p e r m a t o -
g o n i a l  c e l l s  c a n  b e  s e e n  i n  g r o u p s  i n  t h e  p e r i p h e r y  o f  t h e  s e m i n i f e r o u s  
l o b u l e  ( P l a t e  S a ) .  T h e s e  s p e r m a t o g o n i a l  c e l l s  f o u n d  i n  t h e  g e r m i n a l  z o n e  
u n d e r g o  q u i c k  g r o w t h  t o  b e c o m e  p r i m a r y  s p e r m a t o c y t e s  ( P l a t e  S b ) .  T h e s e  
d i v i d e  a g a i n  t o  p r o d u c e  s u b s e q u e n t  s t a g e s  r e s u l t i n g  i n  t h e  f o r m a t i o n  o f  
s e c o n d a r y  s p e r m a t o c y t e s  ( P l a t e  S c )  a n d  s p e r m a t i d s .  T h e  s p e r m a t i d s  d e v e l o p  
i n t o  s p e r m a t o z o a .  I n  a  p a r t i c u l a r  l o b u l e ,  a l m o s t  a l l  g e r m  c e l l s  b e l o n g e d  
t o  t h e  s a m e  s t a g e  o f  d e v e l o p m e n t .  
S i n c e  s p e r m a t o g e n e s i s  i n v o l v e s  p r o g r e s s i v e  r e d u c t i o n  o f  c y t o p l a s m  
a n d  c o n d e n s a t i o n  o f  c h r o m a t i n  t o  p r o d u c e  s p e r m a t o c y t e s ,  t h e  s p e r m a t o g o n i a l  
c e l l s  a r e  f o u n d  t o  b e  l a r g e r  t h a n  s p e r m a t o c y t e s .  
T h e  s p e r m a t o c y t e s  
i n  t u r n  a r e  l a r g e r  t h a n  s p e r m a t i d s .  I t  i s  s e e n  f r o m  h i s t o l o g i c a l  s e c t i o n s  
t h a t  e a c h  s p e r m a t o g o n i a l  c e l l  h a s  a  r o u n d  v e s i c u l a r  n u c l e u s  w i t h  d i f f u s e d  
c h r o m a t i n  m a t t e r  ( P l a t e  S a )  w h i c h  s t a i n e d  w e a k l y  w i t h  h e m a t o x y l i n .  C y t o -
p l a s m  i s  r e p r e s e n t e d  b y  t h i n  e o s i n o p h i l i c  c o v e r i n g .  
T h e  s p e r m a t o c y t e s  
a r e  o b s e r v e d  t o  h a v e  a  m o r e  c o n d e n s e d  n u c l e u s ,  w h i c h  a r e  o f t e n  s e e n  
i n  d i v i d i n g  s t a g e s  ( P l a t e  S c ) .  T h e  s p e r m a t o z o a  w h i c h  a r e  s l i g h t l y  s m a l l e r  
P L A T E  8  
T r a n s v e r s e  s e c t i o n s  o f  t e s t i s  s h o w i n g  d e v e l o p m e n t a l  s t a g e s  o C  m a l e  
g e r m  c e l l s  s u c h  a s  s p e r m a t o g o n i a  ( S P G ) ,  p r i m a r y  s p e r m a t o c y t e s ( P S ) ,  
s e c o n d a r y  s p e r m a t o c y t e s  ( S S )  a n d  s p e r m a t o z o a  ( 8 )  ( X 4 0 0 )  
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i n  s i z e  a r e  d e v e l o p e d  f r o m  t h e  s p e r m a t i d s  a n d  f o u n d  o c c u p y i n g  m o s t  
p a r t  o f  t h e  s e m i n i f e r o u s  l o b u l e  i n  f u l l y  r i p e  c o n d i t i o n  ( P l a t e  S d i .  
F e m a l e  R e p r o d u c t i v e  S y s t e m :  
A n a t o m y :  
T h e  f e m a l e  r e p r o d u c t i v e  s y s t e m  c o n s i s t s  o f  a  p a i r  o f  o v a r i e s ,  
a  p a i r  o f  s p e r m a t h e c a  o r  s e m i n a l  r e c e p t a c l e  a n d  a  p a i r  o f  v a g i n a  ( P l a t e  9 ) .  
T h e  e n t i r e  o v a r y  i s  b o u n d  b y  a  f i b r o u s  c o n n e c t i v e  t i s s u e  w h i c h  s e r v e s  
t o  s e p a r a t e  t h e  o r g a n  f r o m  s u r r o u n d i n g  h a e m o c o e l .  T h e  o v a r y  i s  ' H '  
s h a p e d  a n d  l o c a t e d  d o r s a l l y  j u s t  b e n e a t h  t h e  c a r a p a c e .  T h e  h o r n s  o f  
o v a r y  e x t e n d  a n t e r o l a t e r a l l y  f r o m  e i t h e r  s i d e  o f  t h e  g a s t r i c  m i l l  a n d  d o r s a l  
t o  t h e  h e p a t o p a n c r e a s .  A t  t h e  p o s t e r o l a t e r a l  b o r d e r  o f  g a s t r i c  m i l l ,  n e a r  
t h e  o r i g i n  o f  p o s t e r i o r  m a n d i b u l a r  m u s c l e  b u n d l e s ,  t h e  a n t e r i o r  h o r n s  
a r e  j o i n e d  b y  a  c o m  m i s s u r e .  
T w o  p o s t e r i o r  h o r n s  w h i c h  l i e  v e n t r a l  t o  
t h e  h e a r t ,  e x t e n d  p o s t e r i o r l y  o n  e i t h e r  s i d e  o f  t h e  i n t e s t i n e .  T h e  p o s t e r i o r  
p r o l o n g a t i o n  o f  o v a r y  i s  s u b e q u a l ,  o n e  o f  t h e  h o r n s  b e i n g  l a r g e r  a n d  e x t e n d -
i n g  f u r t h e r  f o r  a b o u t  5  t o  6  m m  b e y o n d  t h e  o t h e r .  T h e  s e m i n a l  r e c e p t a c e l s  
a r i s e  f r o m  t h e  m i d  l a t e r a l  b o r d e r  o f  t h e  p o s t e r i o r  h o r n s .  E a c h  s e m i n a l  
r e c e p t a c l e  l e a d s  i n t o  a  n a r r o w  v a g i n a l  t u b e  w h i c h  f u r t h e r  o p e n s  o u t s i d e  
t h r o u g h  a  s m a l l  c i r c u l a r  g o n o p o r e  ( v u l v a )  s i t u a t e d  o n  t h e  6 t h  t h o r a c i c  
s t e r n i t e  ( P l a t e  1 3 a ,  1 3 b ) .  T h e  s t a g e  o f  s p e r m a t h e c a  v a r i e s  a c c o r d i n g  
t o  t h e  r e p r o d u c t i v e  c o n d i t i o n  o f  t h e  a n i m a l .  
H i s t o l o g y :  
T r a n s v e r s e  s e c t i o n s  o f  o v a r y  i n  v a r i o u s  s t a g e s  o f  m a t u r a t i o n  a r e  
s h o w n  i n  P l a t e s  1 0  a m  1 1 .  T h e  e n t i r e  o v a r y  i s  e n c l o s e d  b y  a  t h i n  c a p s u l e  
P L A T E  9  
F e m a l e  r e p r o d u c t i v e  s y s t e m  o f  c .  ( G . )  s m i t h i i  
o  - O v a r y  
S P  - S p e r m a t h e c a  
v  - V a g i n a  
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o f  f i b r o u s  c o n n e c t i v e  t i s s u e  ( P l a t e  8 a ) .  T h e  c a p s u l e  s e p a r a t e s  t h e  o v a r y  
f r o m  g e n e r a l  h a e m o c o e l .  A  g e r m i n a l  z o n e  i s  p r e s e n t  a l o n g  t h e  m i d d l e  
r e g i o n  o f  t h e  o v a r y  ( P l a t e  8 a ) .  D u r i n g  e a r l y  p h a s e s  o f  m a t u r a t i o n ,  t h e  
g e r m i n a l  z o n e  c o n s i s t s  o f  o o g o n i a  a n d  y o u n g  o o c y t e s , .  t h e  l a t e r  g e t t i n g  
d i s p l a c e d  t o w a r d s  t h e  o u t e r  r e g i o n  o f  o v a r y  a s  d e v e l o p m e n t  p r o g r e s s e s .  
A s  m a t u r a t i o n  a d v a n c e s  g e r m i n a l  z o n e  b e c o m e s  g r e a t l y  r e d u c e d  a n d  i t  
c o n t a i n s  o n l y  a  f e w  r e s i d u a l  o o g o n i a ,  t h e  m a j o r  p a r t  o f  t h e  o v a r y  b e i n g  
f i l l e d  w i t h  m a t u r i n g  o o c y t e s .  
O o g e n e s i s :  
O o g e n e s i s  i s  s a i d  t o  b e  a  d y n a m i c  p r o c e s s  ( N a d a r a j a l i n g a m  a n d  
S u b r a m o n i a m ,  1 9 8 2 )  w h i c h  c o n s i s t s  o f  a  g e n e r a t i v e / p r o l i f e r a t i v e  p h a s e  
a n d  v e g e t a t i v e / g r o w t h  p h a s e .  T h e  g e n e r a t i v e  p h a s e  r e f e r s  t o  t h e  m i t o t i c  
m u l t i p l i c a t i o n  o f  p r i m a r y  o o g o n i a l  c e l l s  i n t o  s e c o n d a r y  o o g o n i a l  c e l l s  t h a t  
t r a n s f o r m  t o  t h e  p r i m a r y  o o c y t e s .  T h e  p r i m a r y  o o c y t e s  w i t h  d i p l o i d  n u m b e r  
o f  c h r o m o s o m e s  e n t e r  i n t o  t h e  p r o p h a s e  o f  m e i o t i c  d i v i s i o n .  H o w e v e r ,  
t h e  m e i o t i c  d i v i s i o n  i s  a r r e s t e d  a t  t h e  p a c h y t e n e  s t a g e  a n d  t h e  o o p l a s m  
s t a r t s  a c c u m u l a t i n g  y o l k  m a t e r i a l .  
p h a s e .  
T h i s  p r o c e s s  i s  k n o w n  a s  v € g e t . l t i v e  
D u r i n g  t h e  p r e s e n t  s t u d y  a n  a t t e m p t  h a s  b e e n  m a d e  t o  t r a c e  o u t  
t h e  o o g e n e s i s  o f  c .  ( G . )  s m i t h i i  b y  h i s t o l o g i c a l  e x a m i n a t i o n  o f  d i f f e r e n t  
m a t u r i t y  s t a g e s  o f  o v a r y .  T h e  c y t o l o g i c a l  C h a n g e s  p r e s e n t e d  b y  o o c y t e s  
d u r i n g  o v a r i a n  m a t u r a t i o n  e n a b l e d  t o  d i s t i n g u i s h  t h r e e  b r o a d  d e v e l o p m e n t a l  
p h a s e s ,  n a m e l y ,  p r o l i f e r a t i v e  p h a s e ,  p r e v i t e l l o g e n i c  p h a s e  a n d  v i t e l l o g e n i c  
p h a s e .  
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P r o l i f e r a t i v e  p h a s e :  T h e  o o g o n i a l  c e l l s  m u l t i p l y  i n  l a r g e  n u m b e r s  i n  t h e  
g e r m i n a l  z o n e  o f  o v a r y  a n d  t h i s  m u l t i p l i c a t i o n  p r o c e s s  c a n  b e  o b s e r v e d  
a t  a l l  s t a g e s  o f  m a t u r a t i o n  o f  t h e  o v a r y  ( P l a t e  l O a ) .  T h e  o o g o n i a l  c e l l s  
h a v e  a  l a r g e  n u c l e u s  a n d  s m a l l  a m o u n t  o f  o o p l a s m .  I n  t h e  n u c l e u s  o f  
t h e s e  c e l l s  p a t c h e s  o f  c l u m p e d  c h r o m a t i n  c a n  b e  s e e n  ( P l a t e  l O b ) .  T h e  
n u c l e u s  l a c k s  s t a i n a b l e  m a t e r i a l .  T h e  p p . r i m a r y  a n d  s e c o n d a r y  o o g o n i a l  
c e l l s  a r e  n o t  d i s t i n g u i s h a b l e  u n d e r  l i g h t  m i c r o s c o p e .  O o g o n i a  d e v e l o p  
i n t o  p r i m a r y  o o c y t e s  ( P l a t e  1 0 c ) .  T h e  p r i m a r y  o o c y t e s  r e m a i n  i n  g r o u p s  
c l o s e  t o  t h e  g e r m i n a l  z o n e .  
T h e  n u c l e u s  o f  t h e s e  o o c y t e s  c o n t i n u e s  
t o  b e  l a r g e ,  w i t h  u n i f o r m l y  d i s t r i b u t e d  c h r o m a t i n .  
d i f f e r e n t  m e i o t i c  s t a g e s .  
T h e  n u c l e u s  e x h i b i t  
P r e v i t e l l o g e n i c  p h a s e :  
T h e  o o c y t e s  e n t e r s  a  r a p i d  g r o w t h  s t a g e .  T h e  
n u c l e u s  i n c r e a s e s  i n  v o l u m e  a n d  a p p e a r s  v e s i c u l a r  c o n t a i n i n g  p e r i p h e r a l l y  
a r r a n g e d  c h r o m a t i n  c l u m p s .  A  c e n t r a l l y  p l a c e d  r n c l e o l u s ,  w h i c h  s t a i n  
b l u e  b l a c k  w i t h  h e m a t o x y l i n e  i s  o b s e r v e d  i n s i d e  t h e  n u c l e u s  a n d  a p p e a r s  
s o l i d .  T h e  o o c y t e  u t  t h i s  s t a g e  a c q u i r e s  a  l a r g e  a m o u n t  o f  b a s o p h i l i c  
c y t o p l a s m  ( P l a t e  1 0 d )  i n  w h i c h  t h e  y o l k  f o r m a t i o n  h a s  n o t  y e t  b e g u n .  
T h e  o o c y t e  h a s  a  d i a m e t e r  o f  a b o u t  8 5  j u m .  
V i t e l l o g e n i c  p h a s e :  O o c y t e  f u r t h e r  i n c r e a s e s  i n  t h e  a m o u n t  o f  b a s o p h i l i c  
o o p l a s m  a n d  t h e  v o l u m e  o f  i t s  n u c l e u s  a n d  n u c l e o l u s  ( P l a t e  l l a ) .  T h e  
n u c l e u s  i s  s o l i d  a n d  c e n t r a l l y  p l a c e d .  C h r o m a t i n  c l u m p s  b e c o m e  f i n e l y  
g r a n u l a r  a r r a n g e d  i n t o  a  n e t  w o r k  i n  t h e  n u c l e o p l a s m .  S m a l l  y o l k  d r o p l e t s  
a p p e a r  i n  t h e  p e r i p h e r a l  r e g i o n  o f  o o p l a s m .  T h e  y o l k  d r o p l e t s  s t a i n  p u r p l e  
t o  b l a c k  w i t h  h e m a t o x y l i n .  I n  t h e  s u b s e q u e n t  s t a g e  o f  d e v e l o p m e n t ,  t h e  
o o c y t e  g r o w  f u r t h e r ,  a n d  u n s t a i n a b l e  v a c u o l e s  a p p e a r  i n  t h e  o o p l a s m .  
PLATE 10 
PhotomicrographS of ovary of C. (G.) smithii in early and late 
maturing stages 
a. Transverse section of early maturing ovary Showing germinal 
zone (GZ). oogonia (00) and primary oocytes (PO) (Xl00) 
b. Enlarged view of early maturing ovary. Oogonia with clumped 
chromatin can be seen (X400) 
e. Transverse section of late maturing ovary showing primary 
oocyte. (PO) (X400) 
d. Transverse section of late maturing ovary showing increased 
size of oocytes due to accumulation of basophilic cytoplasm 
(X400) 
PLATE 11 
Photomicrographs of ovary of .!h (G.) smithii in ripe and spent 
stages. 
&. Transverse section of ovary showing oocytes undergoing early 
vitellogenesis (X400) 
b. Transverse section of ovary showing oocytes with nucleus 
(N) and diffused nucleolus (X400). 
e. Transverse section of ripe ovary nuclear material completely 
dispersed (Xl00) 
d. Transverse section of spent ovary. Developing oocytes (OC) 
and phagocytic cells (P) around unspawned ova undergoing 
resorption (RO) can be seen. (Xl00) 
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T h e  v a c u o l e s  f u s e  w i t h  e a c h  o t h e r  a n d  u l t i m a t e l y  f o r m  l a r g e  u n s t a i n a b l e  
y o l k  v e s i c l e s .  Y o l k  g l o b u l e s  a l s o  a p p e a r  a t  t h i s  s t a g e .  T h e  n u c l e o l u s  
l o o k s  d i f f u s e d  H n d  s t a i n s  h o m o g e n e o u s  w i t h  h e m a t o x y l i n  ( P l a t e  1 1 b ) .  
T h e  o o c y t e s  u n d e r g o  f u r t h e r  g r o w t h  a n d  a t t a i n  a  s i z e  o f  3 7 4  / u m  w h e n  
t h e  o o p l a s m  b e c o m e s  c o m p l e t e l y  f l o o d e d  w i t h  y o l k  g r a n u l e s  a n d  t h e  n u c l e a r  
m a t e r i a l  g e t s  d i s p e r s e d  i n  t h e  c y t o p l a s m  ( P l a t e  1 1 c ) .  
M a t u r i t y  s t a g e s :  
T h e  o v a r y  u n d e r g o e s  c h a n g e s  i n  s i z e  a n d  c o l o u r a t i o n  d u r i n g  m a t u r a -
t i o n .  I n  c r u s t a c e a n s  t h i s  i s  d u e  t o  t h e  p r e s e n c e  o f  c a r o t e n o i d  p i g m e n t  
l i n k e d  t o  t h e  m a i n  y o l k  p r o t e i n  ( N a d a r a j a l i n g a m  a n d  S u b r a m o n i a m ,  1 9 8 2 ) .  
T h e r e f o r e  i n t e n s i f i c a t i o n  o f  c o l o u r  i s  a n  i n d e x  o f  a c c u m u l a t i o n  o f  y o l k  
p r o t e i n .  B a s e d  o n  c o l o u r  c h a n g e ,  e x t e r n a l  m o r p h o l o g y  a n d  h i s t o l o g y  t h e  
o v a r y  i s  d i v i s i b l e  i n t o  5  m a t u r i t y  s t a g e s ,  n a m e l y ,  i m m a t u r e  ( s t a g e  0 ) ,  
e a r l y  m a t u r i n g  ( s t a g e  1 ) ,  l a t e  m a t u r i n g  ( s t a g e  2 ) ,  r i p e  ( s t a g e  3 )  a n d  s p e n t  
( s t a g e  4 ) .  
T a b l e  1  s h o w s  d e t a i l s  o f  t h e  m o r p h o l o g i c a l  c h a n g e s  t a k i n g  
p l a c e  i n  d i f f e r e n t  m a t u r i t y  s t a g e s  o f  t h e  o v a r y .  
I m m a t u r e  ( s t a g e  0 ) :  
O v a r y  i s  t h i n ,  t u b u l a r ,  t r a n s l u s c e n t  a n d  e x t r e m e l y  d i f f i c u l t  t o  l o c a t e  
m a c r o s c o p i c a l l y .  I t  i s  u s u a l l y  l e s s  t h a n  2  m m  i n  t h i c k n e s s  a n d  w i t h o u t  
p r o n o u n c e d  l o b a t i o n .  O v a  a r e  s m a l l ,  s i z e  r a n g i n g  b e t w e e n  2 5  a n d  4 5  / u m  
w i t h  a  m e a n  o f  3 0  / u m  a n d  d i f f i c u l t  t o  i s o l a t e  f r o m  s u r r o u n d i n g  t i s s u e s  
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E a r l y  m a t u r i n g  ( s t a g e  1 ) :  
O v a r y  i s  e a s i l y  v i s i b l e  m a c r o s c o p i c a l l y  a n d  i v o r y  o r  l i g h t  y e l l o w  
i n  c o l o u r  ( P l a t e  1 2 a ) .  I t  o c c u p i e s  a b o u t  o n e  h a l f  t h e  v o l u m e  o f  h e p a t o -
p a n c r e a s  d o r s a l l y .  A t  t h i s  s t a g e  o v a r y  h a s  a  l u m e n  a n d  w e l l  d e v e l o p e d  
g e r m i n a l  s t r a n d  ( P l a t e  1 0 a ) .  T h e  o v a  d i a m e t e r  r a n g e s  f r o m  5 1  t o  1 1 9  j  u r n  
w i t h  a  m e a n  d i a m e t e r  o f  7 0  j u m  
t e r a t i v e  a n d  p r e v i t e l l o g e n i c  p h a s e s .  
L a t e  m a t u r i n g  ( s t a g e  2 ) :  
T h i : 5  s t a g e  c o r r e s p o n d s  t o  t h e  p r o l i -
V o l u m e  o f  o v a r y  i s  s u b e q u a l  t o  h e p a t o p a n c r e a s  i n  s i z e .  O v a  a r e  
c o n s p i c u o u s  w h e n  t h e  o v a r y  i s  v i e w e d  m a c r o s c o p i c a l l y . "  C o l o u r  o f  o v a r y  
v a r i e s  f r o m  y e l l o w  t o  y e l l o w i s h  o r a n g e .  O v a  d i a m e t e r  r a n g e s  f r o m  8 5  j u m  
t o  3 5 7  j u m  w i t h  a  m e a n  d i a m e t e r  o f  1 7 7  j u m .  
R i p e  ( s t a g e  3 ) :  
O v a r y  i s  t h e  d o m i n a n t  v i s i b l e  o r g a n  o b s c u r i n g  h e p a t o p a n c r e a s  d o r s a l l y  
( P l a t e  1 2 b ) .  C o l o u r a t i o n  o f  o v a r y  i s  d a r k  o r a n g e .  T h e  e n c l o s i n g  f i b r o u s  
c o n n e c t i v e  t i s s u e  i s  h i g h l y  s t r e t c h e d  o f t e n  t o  t h e  p o i n t  o f  b u r s t i n g  d u r i n g  
d i s s e c t i o n .  B u l g e s  c a u s e d  b y  l a r g e  o v a  c a n  b e  c l e a r l y  s e e n  m a c r o s c o p i c a l l y .  
O v a  m e a s u r e s  b e t w e e n  1 0 2  a n d  3 7 4  j u m  i n  d i a m e t e r ,  w i t h  a  m e a n  d i a m e t e r  
o f  2 5 3  j u m .  T h e y  C I i " ' x l a r g e  q u a n t i t i e s  o f  y o l k  g r a n u l e s  a n d  h e n c e  d i f f i c u l t  
t o  s e c t i o n  ( P l a t e  1 1 b ) .  N u c l e i  a r e  n o  l o n g e r  v i s i b l e  i n  t h e  o o c y t e s  w h i c h  




P L A T E  1 2  
O v a r y  o f  C .  ( G . )  s m i t h i i  i n  d i f f e r e n t  m a t u r i t y  s t a g e s .  
a .  E a r l y  m a t u r i n g  
b .  R i p e  c .  S p e n t  
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S p e n t  ( s t a g e  4 ) :  
O v a r i e s  a p p e a r  f l a c c i d ,  t r a n s l u s c e n t  a n d  g r e a t l y  r e d u c e d  i n  s i z e  
( P l a t e  1 2 c ) .  U n s p a w n e d  o v a  m a y  b e  v i s i b l e  t h r o u g h  o u t e r  f i b r o u s  c o n n e c t i v e  
t i s s u e .  S e m i n a l  r e c e p t a c l e s  c o n t a i n s  s p e r m .  T h e  o v a r y  i s  l e s s  c o m p a c t  
a t  t h i s  s t a g e  t h a n  i n  m a t u r e  o r  r i p e  s t a g e s  a s  t h e  i n t e r s t i c e s  s p a c e s  a r e  
f i l l e d  w i t h  c o n n e c t i v e  t i s s u e .  G e r m  s t r a n d  i s  w e l l  d e f i n e d ,  o o g o n i a  a n d  
d e v e l o p i n g  o o c y t e s  r a d i a t i n g  o u t w a r d s  f r Q m  t h i s  r e g i o n  ( P l a t e  l l d ) .  T h e  
g r e a t e r  p a r t  o f  t h e  o v a r y  c o n s i s t s  o f  f i b r o u s  c o n n e c t i v e  t i s s u e  a n d  h a e m o -
c o e l  s p a c e s  c o n t a i n i n g  b l o o d  c e l l s  a n d  p h a g o c y t e s  ( P l a t e  l l d ) .  M a t u r e  
u n s p a w n e d  o v a  
b y  p h a g o c y t e s .  
u n d e r g o i n g  r e s o r p t i o n  a r e  o f t e n  p r e s e n t  a n d  s u r r o u n d e d  
T h e  o v a  d i a m e t e r  r a n g e s  f r o m  3 4  t o  3 4 0  / u m .  
T h e  p e r c e n t a g e  d i s t r i b u t i o n  o f  t h e  v a r i o u s  d e v e l o p m e n t a l  s t a g e s  
o f  t h e  g e r m  c e l l s  i n  t h e  o v a r y  d u r i n g  m a t u r i t y  s t a g e s  1 - 4  h a s  b e e n  s t u d i e d  
b a s e d  o n  c o u n t  o f  c e l l s  i n  t h e  h i s t o l o g i c a l  s e c t i o n s  ( F i g .  3 ) .  I n  s t a g e  
1  t h e  o o g o n i a l  c e l l s  f o r m e d  t h e  l a r g e s t  g r o u p  a c c o u n t i n g  f o r  a b o u t  7 2 %  
a n d  t h e  r e m a i n i n g  p a r t  w a s  f o r m e d  o f  p r e v i t e l l o g e n i c  c e l l s .  I n  s t a g e  
2  o f  t h e  o v a r y ,  t h e  n u m b e r  o f  o o g o n i a l  c e l l s  w a s  c o n s i d e r a b l y  r e d u c e d  
( 2 3 % )  w h i l e  t h e  p r e v i t e l l o g e n i c  c e l l s  f o r m e d  6 0 %  a n d  v i t e l l o g e n i c  c e l l s  
1 7  % .  I n  t h e  3 r d  s t a g e  a s  m u c h  a s  7 1  %  w a s  c o n s t i t u t e d  b y  v i t e l l o g e n i c  
c e l l s  a n d  t h e  r e s t  1 9 %  b y  p r e v i t e l l o g e n i c  c e l l s  a n d  1 0 %  b y  o o g o n i a l  c e l l s .  
I n  t h e  4 t h  s t a g e  t h e  o o g o n i a l  c e l l s  a g a i n  d o m i n a t e d  f o r m i n g  n e a r l y  8 0  %  
w h i l e  t h e  u n s p a w n e d  v i t e l l o g e n i c  c e l l s  a n d  p r e v i t e l l o g e n i c  c e l l s  a c c o u n t e d  
f o r  a b o u t  1 9 %  a n d  1  %  r e s p e c t i v e l y .  
S t a g e  1  
S t a g e  3  
6 0  
S t a g e  2  
S t a g e  4  
~ P r e  v i t e l l o g e n i c  c e l l s  
~ O o g o n i a l  c e l l s  
\ . 1  V i t e l l o g e n i c  
F I G U R E  3 .  P e r < ! e n t a g e  d i s t r i b u t i o n  o f  d i f f e r e n t  g a m e t o g e n i c  
c e l l s  i n  t h e  o v a r y  i n  r e l a t i o n  t o  r e p r o d u c t i v e  p h a s e s .  
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UOIl8dosomatic index (USO: 
The mean Uonadosomatic index was found to be 1.23 in immature 
crabs which showed a gradual increase to 3.91 in late maturing. The 
highest GSI value of 6.6 was observed in stage 3 (ripe) followed by a 
steep decline in the spent stage (stage 4) with a mean value of 2.82 
(Table 1). 
Minimum size oC maturity: 
The smallest berried female encountered during the present-study 
measured 45 mm cw. From an analysis of incidence of ovigerous females 
at every 1 mm interval among 322 females over a size range of 40 mm 
-62 mm cw, the size at first maturity at 50% level was determined to 
be 48.7 mm (Fig. 4). From histological evidence all crabs larger than 
47 mm cw examined had spermatophores in the vas deferens. 
Breeding: 
In female crabs the shape of vulva provides a reliable indication 
as to whether the animal has mated or not (Haefner, 1977; Melville-
Smith,' 1987c). During the present study, two types of vulvae could be 
noticed among subadult and adult crabs. In type 1, the vulva has the 
form of a closed slit (Plate 13a). The animal with this type of vulva 
is considered as non-m a ted or virgins. The ovaries at this stages are 
transparent and not clearly visible. In tye 2, the vulvae are fully opened 
holes (Plate 13b). All crabs with this type of vulvae have ovaries in 
I 
\' various stages of maturation. The sermatheca of most of such animals 
are in enlarged condition. It is considered that the second type is the 
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F I G U R E  4 .  
C A R A P A C E  W I D T H  ( M M )  
E y e  f i t t e d  g r a p h  s h o w i n g  l m m m u m  s i z e  o f  o v i p o s i t i o n  
a t  5 0 %  l e v e l  i n  C .  J Q . )  s m i t h i i .  
P L A T E  1 3  
a .  V e n t r a l  v i e w  o f  t h o r a c i c  s t e r n i t e  o r  n o n  m a t e d  f e m a l e  c r a b  
s h o w i n g  c l o s e d  v u l v a e .  
a  
b  
b .  V e n t r a l  v i e w  o f  t h o r a c i c  s t e r n i t e  o f  m a t e d  f e m a l e  c r a b  s h o w i n g  
f u l l y  o p e n e d  v u l v a e .  
6 3  
s h a p e  o f  m a t e d  v u l v a e  w h i c h  i s  c o m p a r a b l e  t o  t h e  s t a g e  3  o f  ChUC~1 
m a r i t a e  ( M e l v i l l e - S m i t h ,  1 9 8 7 C ) a n d  t y e  I f  I  of~. g u i n g u e d e n s  ( H a e f n e r ,  1 9 7 7 ) .  
N o n e  o f  t h e  c r a b s  o b t a i n e d  i n  t h e  p e l a g i c  t r a w l s  h a d  t h e  s e c o n d  t y p e  
o f  v u l v a e ,  t h e r e  b y  i n d i c a t i n g  t h a t  m a t i n g  d o e s  n o t  t a k e s  p l a c e  i n  t h e  
p e l a g i c  r e a l m .  I t  i s  a l s o  i n t e r e s t i n g  t o  n o t e  t h a t  a l l  t h e  s p e c i m e n  e x a m i n e d  
f r o m  t h e  b o t t o m  t r a w l  c a t c h e s  h a d  t h e  s e c o n d  t y p e  c i  v u l v a  w h i c h  w o u l d  
c l e a r l y  i n d i c a t e  t h a t  m a t i n g  t a k e s  p l a c e  a c t i v e l y  a t  t h e  b o t t o m  h a b i t a t .  
A  t o t a l  o f  1 9 7  f e m a l e  c r a b s  i n  t h e  s i z e  r a n g e  3 6 - 6 7  m m  c w  o b t a i n e d  
f r o m  t h e  p e l a g i c  t r a w l  a n d  2 3 3  f e m a l e s  i n  t h e  s i z e  r a n g e  3 1 - 6 2  m m  
o b t a i n e d  f r o m  t h e  b o t t o m  t r a w  1  c a t c h e s  w e r e  e x a m i n e d  i n  d e t a i l  f o r  
t h e  i n c i d e n c e  o f  o v a r i a n  c h a n g e s  a n d  o v i g e r o u s  c o n d i t i o n .  I n  t h e  p e l a g i c  
c o l l e c t i o n s  t h e  o v a r i e s  o f  a l l  s p e c i m e n s  w e r e  f o u n d  t o  b e  i n  t h e  i m m a t u r e  
c o n d i t i o n .  F u r t h e r ,  n o  c r a b s  c o u l d  b e  s e e n  i n  o v i g e r o u s  s t a g e  n o r  d i d  
t h e y  r e v e a l  a n y  i n d i c a t i o n  o f  e g g  c a r r i a g e .  T h e  s a m p l e s  d r a w n  f r o m  t h e  
b o t t o m  t r a w l  o p e r a t i o n s ,  o n  t h e  c o n t r a r y ,  s h o w e d  a  h i g h  i n c i d e n c e  o f  
c r a b s  i n  b r e e d i n g  c o n d i t i o n .  A b o u t  8 3 %  o f  c r a b s  e x a m i n e d  w e r e  i n  O V i g e r o u s  
s t a t e  a n d  t h e  r e m a i n i n g  h a d  t h e  o v a r i e s  i n  d i f f e r e n t  s t a g e s  o f  m a t u r a t i o n .  
T h e  n u m e r i c a l  d a t a  o f  o v i g e r o u s  c r a b s  f r o m  t h e  s o u t h w e s t  c o a s t  
o f  I n d i a  h a v e  b e e n  a n a l y s e d  s e p a r a t e l y  f o r  m o n s o o n  a n d  n o n m o n s o o n  
s e a s o n s  i n  o r d e r  t o  f i n d  t h e  p o s s i b i l i t y  o f  a n y  s e a s o n a l  v a r i a t i o n  i n  b r e e d i n g  
a c t i v i t y .  T h e  s i z e  w i s e  d i s t r i b u t i o n  o f  o v i g e r o u s  f e m a l e s  i n  r e l a t i o n  t o  
t h a t  o f  n o n · o v i g e r o u s  f e m a l e s  f o r  m o n s o o n  a n d  n o n m o n s o o n  s e a s o n  i s  
d e ; : > i c t e d  i n  F i g .  5 .  I t  i s  f o u n d  t h a t  d u r i n g  t h e  n o n m o n s o o n  s e a s o n  a b o u t  
7 8 %  o f  c r a b s  w e r e  o v i g e r o u s  a n d  m o s t  o f  t h e  n o n o v i g e r o u s  c r a b s  s h o w e d  
o v a r y  i n  a d v a n c e d  s t a t e  o f  d e v e l o p m e n t .  
T h e  m a x i m u m  f r e q u e n c y  o f  
w  
2 0  
w  
P e l o g i c  
N  ~ 1 9 7  
6 4  
u  3 0  8 e n t h i c  
0 :  N~436 
6 0  
®  
M o n s o o n  
N~50 
N o n  m o n s o o n  
N  ~ 1 4 6  
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L E N G T H  I N  M M  
o  N o n  O v i g e r o u s  
' -
_  O v i g e r o u s  
F I G U R E  5 .  R e l a t i v e  a b u n d a n c e  o f  o v i g e r o u s  a n d  n o n  o v i g e r o u s  
f e m a l e s  o f  C .  ( G . )  s m i t h i i  i n  t h e  p e l a g i c  a n d  
b e n t h i c  h a b i t a t s  ( A )  b y  s i z e  a n d  s e a s o n s  ( B ) .  
6 5  
o v i g e r o u s  c r a b s  w a s  o b s e r v e d  d u r i n g  J a n u a r y - F e b r u a r y  a l o n g  t h i s  c o a s t .  
D u r i n g  m o n s o o n  s e a s o n ,  o u t  o f  5 0  c r a b s  e x a m i n e d  h a r d l y  1 5 %  w e r e  i n  
b e r r i e d  c o n d i t i o n  t h e r e b y  i n d i c a t i n g  r e l a t i v e l y  l o w  b r e e d i n g  a c t i v i t i e s  
d u r i n g  t h i s  p e r i o d .  [ n  t h e  s o u t h e a s t  c o a s t  a b o u t  9 0 %  o f  c r a b s  c o l l e c t e d  
d u r i n g  M a r c h  1 9 8 8  w e r e  b e r r i e d .  
E g g  c a r r i a g e  a n d  e m b r y o n i c  d e v e l o p m e n t :  
A f t e r  e x t r u s i o n  o f  e g g s  d u r i n g  O I I ! J j o s i t i o n ,  t h e  o v a  g e t  a t t a c h e d  
t o  t h e  o v i g e r o u s  s e t a e  p r e s e n t  o n  t h e  e n d o t J o d  o f  t h e  p l e o p o d s  i n  f e m a l e .  
T h e  f e r t i l i z e d  e g g s  u n d e r g o  a  s e r i e s  o f  d e v e l o p m e n t a l  s t a g e s  i n v o l v i n g  
c o l o u r  c h a n g e ,  i n c r e a s e  i n  s i z e  a n d  c h a n g e  i n  s h a p e  d u e  t o  e m b r y o n i c  
g r o w t h .  T h e  s u c c e s s i v e  c h a n g e s  t a k i n g  p l a c e  i n  t h e  e g g s  d u r i n g  t h e  o v i g e r o u s  
p e r i o d  h a v e  b e e n  s t u d i e d  b y  m i c r o s c o p i c  e x a m i n a t i o n  o f  e g g s  p r e s e n t  
i n  t h e  b e r r y  o f  3 0  c r a b s  a n d  t h e  s u m m a r y  o f  o b s e r v a t i o n  i s  g i v e n  i n  T a b l e  2  
I t  h a s  b e e n  o b s e r v e d  t h a t  a l l  t h e  e g g s  i n  a  b e r r y  w e r e  i n  t h e  s a m e  s t a g e ,  
o f  d e v e l o p m e n t  s u g g e s t i n g  t h a t  t h e r e  i s  a  s y n c h r o n y  b e t w e e n  t h e  d e v e l o p i n g  
e g g s  i n  t h e  s a m e  a n i m a l .  T h e  f o l l o w i n g  3  d i f f e r e n t  s t a g e s  o f  b e r r y / e g g  
d e v e l o p m e n t  c o u l d  b e  n o t i c e d .  
S t a g e  1  ( P l a t e  1 4 a ) :  
T h i s  i s  t h e  f r e s h l y  a c q u i r e d  b e r r y  w h i c h  i s  r e d d i s h  o r a n g e  i n  c o l o u r  
T h e  c o l o u r  o f  e g g  m a s s  r e s e m b l e s  t h a t  o f  t h e  r i p e  o v a r y  r e a d y  f o r  s p a w n i n g .  
E g g s  a r e  s p h e r i c a l  w i t h  a  d i a m e t e r  o f  2 3 3 - 3 4 0  / u m  ( X  =  3 0 0  / u m )  a n d  
a r e  s u r r o u n d e d  b y  t w o  m e m b r a n e s ,  a n  i n n e r  a n d  o u t e r  m e m b r a n e s .  B o t h  
t h e s e  m e m b r a n e s  a r e  t r a n s p a r e n t .  T h e  y o l k  i s  v i s i b l e  a s  y e l l O W  g r a n u l e s  
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C o l o u r  o f  b e r r y  i s  l i g h t  y e l l o w .  T h e  e g g  m a i n t a i n s  i t s  s p h e r i c a l  
s h a p e  b u t  h a s  g r o w n  t o  a  l a r g e r  s i z e  r a n g i n g  b e t w e e n  3 0  a n d  4 2 5  / u m  
( X  =  3 4 0  / u m ) .  T h e  d e v e l o p i n g  e m b r y o  i s  f a i n t l y  v i s i b l e  t h r o u g h  m i c r o s c o p e  
P i g m e n t a t i o n  o f  e y e  i s  d i s c e r n i b l e  i n  s o m e  c a s e s .  
S t a g e  3  ( P l a t e  1 4 c ) :  
T h e  b e r r y  h a s  c h a n g e d  t o  d e e p  b r o w n  t o  b l a c k .  E g g s  a r e  e l i p t i c a l  
i n  s h a p e  w i t h  t h e  l e n g t h  v a r y i n g  b e t w e e n  4 1 5  a n d  5 9 5  / u m  ( X  =  4 7 6  ; u m ) .  
E y e s  o f  t h e  e m b r y o  a r e  c l e a r l y  v i s i b l e  t o  n a k e d  e y e .  T h e  e m b r y o  o c c u p i e s  
m o s t  p a r t  o f  t h e  e g g  c a p s u l e  w i t h  l i t t l e  o r  n o  y o l k  p r e s e n t  i n  i t .  T h e  
a b d o m e n  i s  c u r v e d  i n w a r d s  i n  s u c h  a  w a y  t h a t  t h e  t e l s o n  c o v e r s  t h e  r o s t r a l  
e n d  o f  t h e  h e a d .  
T h e  o v a r i e s  o f  e g g  b e a r i n g  f e m a l e s  o n  d i s s e c t i o n  s h o w e d  v a r i o u s  
p h a s e s  o f  m a t u r a t i o n .  T h e  d e v e l o p m e n t  o f  o v a r y  w a s  f o u n d  t o  b e  a l m o s t  
c o m p l e t e d  w h e n  t h e  b e r r y  w a s  i n  t h e  t h i r d  s t a g e  o f  e m b r y o n i c  d e v e l o p m e n t  
T h i s  w o u l d  s u g g e s t  t h a t  o v a r i a n  m a t u r a t i o n  i s  a  c o n t i n u o u s  p r o c e s s  a f t e r  
a t t a i n m e n t  o f  m a t u r i t y .  A f t e r  o n e  b a t c h  o f  i n c u b a t i n g  e g g s  a r e  h a t c h e d  
o u t ,  t h e  o v a r y  i s  r e a d y  f o r  n e x t  s p a w n i n g .  I t  i s  a l s o  e v i d e n t  f r o m  t h i s  
o b s e r v a t i o n  t h a t  t h e  b r e e d i n g  o f  t h e  s p e c i e s  t a k e n  p l 8 . c e  m o r e  t h a n  o n c e  
i n  i t s  l i f e  t i m e .  T h e  a v a i l a b l e  d a t a  h o w e v e r  d o  n o t  p e r m i t  t o  d r a w  a n y  
c o n c l u s i o n  a s  t o  t h e  t o t a l  n u m b e r s  o f  s p a w n i n g  p e r f o r m e d  b y  t h i s  s p e c i e s  
d u r i n g  i t s  l i f e  t i m e .  
b  
c  
P L A T E  1 4  
E g g  m a s s  o f  o v i g e r o u s  f e m a l e s  i n  d i f f e r e n t  s t a g e s  o f  e m b r y o n i c  
d e v e l o p m e n t .  
a .  S t a g e  1 .  
b .  S t a g e  2 .  
e .  S t a g e  3 .  
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F e c u n d i t y :  
T h e  f e c u n d i t y  w a s  e x a m i n e d  f r o m  2 6  s p e c i m e n s  m e a s u r i n g  4 8  m m  
t o  5 1  m m  c w .  T h e  n u m b e r  o f  e g g s  c a r r i e d  b y  a n  o v i g e r o u s  i n d i v i d u a l  
v a r i a : 1  f r o m  1 3 4 3  t o  4 2 , 2 0 9  t h e  a v e r a g e  n u m b e r  b e i n g  1 6 , 1 6 8 .  
F O O D  A N D  F E E D I N G  H A B I T S  
S t u d y  o f  t h e  n u t r i t i o n a l  r e q u i r e m e n t s  a n d  f e e d i n g  b e h a v i o u r  h a v e  
g r e a t  r e l e v a n c e  t o  t h e  u n d e r s t a n d i n g  o f  m a n y  b i o l o g i c a l  p r o c e s s e s .  T h e  
q u a l i t a t i v e  a n d  q u a n t i t a t i v e  d a t a  o f  s t o m a c h  c o n t e n t s  p r o v i d e  b a s i c  i n f o r -
m a t i o n  o n  f o o d  p r e f e r e n c e s ,  h u n t i n g  h a b i t ,  m i g r a t o r y  b e h a v i o u r  a n d  i n t e r -
r e l a t i o n s h i p s  b e t w e e n  s p e c i e s  o r  p r e y - p r e d a t o r  r e l a t i o n s h i p .  F o o d  i s  a l s o  a n  
i m p o r t a n t  f a c t o r  i n f l u e n c i n g  a b u n d a n c e ,  g r o w t h  a n d  s u r v i v a l  o f  a n i m a l  i n  
i t s  d i f f e r e n t  h a b i t a t s .  F o o d  a n d  f e e d i n g  h a b i t s  o f  a q u a t i c  o r g a n i s m s  a r e  
n o r m a l l y  s t u d i e d  b y  a n a l y s i n g  t h e  s t o m a c h  c o n t e n t s .  U n l i k e  i n  f i n  f i s h e s  
w h e r e  s t o m a c h  c o n t e n t  a n a l y s i s  i s  r e l a t i v e l y  e a s i e r  d u e  t o  t h e  f a c t  t h a t  t h e  
i n g e s t e d  f o o d  i s  o f t e n  a v a i l a b l e  i n  r e c o g n i z a b l e  f o r m ,  t h e  s t o m a c h  c o n t e n t s  
o f  c r u s t a c e a n s  a r e  r a r e l y  f o u n d  i n  e a s i l y  i d e n t i f i a b l e  f o r m  d u e  t o  t h e  a c t i o n  
o f  g a s t r i c  m i l l .  T h i s  d i f f i c u l t y  c o u p l e d  w i t h  t h e  f a c t  t h a t  t h e  f o o d  a t  
•  
t h e  t i m e  o f  c a p t u r e  i t s e l f  i s  b e i n g  c r u s h e d  a n d  d i s f i g u r e d  b y  t h e  a c t i o n  
o f  c h e l i p e d s  a n d  t h e  m o u t h p a r t s  c o u l d  h a v e  b e e n  a  r e a s o n  f o r  c o m p a r a t i v e l y  
s m a l l e r  e f f o r t s  i n  t h e  s t u d y  o f  f o o d  a n d  f e e d i n g  h a b i t s  o f  b r a c h y u r a n  
c r a b s .  
I n f o r m a t i o n  o n  t h e  f o o d  a n d  f e e d i n g  h a b i t s  o f  c r a b s  f r o m  I n d i a n  
c o a s t  i s  l i m i t e d  t o  t i l e  w o r k e r s  o n  a  f e w  c o m m e r c i a l  s p e c i e s  s u c h  a s  N  e p t u n u s  
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( =  P o r t u n u s )  p e l a g i c u s  ( C h o p r a ,  1 9 3 9 ;  G e o r g e  a n d  N u y a k ,  1 9 6 1 ;  P a t e i  ~ a l . ,  
1 9 7 9 ) ,  N .  s a n g u i n o l e n t u s  ( C h o p r a ,  1 9 3 9 ;  G e o r g e ,  1 9 4 9 ;  M e n o n ,  1 9 5 2 )  a n d  
S c y l l a  s e r r a t a  ( J o e l  a n d  S a n j e e v a r a j ,  1 9 8 6 ;  P r a s a d  e t  a l . ,  1 9 8 8 ) .  E x c e p t  
f o r  s o m e  p a s s i n g  r e m a r k s  o n  t h e  f o o d  o f  C h a r y b d i s  ( s p e c i e s  n o t  s p e c i f i e d )  
b y  G e o r g e  a n d  N a y a k  ( 1 9 6 1 )  f r o m  M a n g a l o r e  c o a s t  t h e r e  i s  n o  w o r k  o n  
t h i s  a s p e c t  i n  a n y  c o m m e r c i a l l y  i m o r t a n t  s p e c i e s  o f  t h e  g e n u s .  A v a i l a b l e  
i n f o r m a t i o n  i n d i c a t e  t h a t  b r a c h y u r a n  c r a b s  a r e  m a i n l y  c a r n i v o r e s ,  p r e y i n g  
m o b i l e  a s  w e l l  a s  s e d e n t a r y  a n i m a l s .  T h e y  a r e  k n o w n  t o  f e e d  a  w i d e  
v a r i e t y  o f  b e n t h i c  o r g a n i s m s  i n c l u d i n g  b i v a l v e  a n d  g a s t r o p o d  m o l l u s c s ,  
b r a c h y u r a n s  a n d  a n o m u r a n s ,  p o l y c h a e t e s ,  f o r a m i n i f e r a n s  a n d  f i s h e s .  V a r i a t i o n s  
i n  f o o d  h a b i t  a r e  a l s o  n o t e d  f o r  t h e  d i f f e r e n t  l i f e  s t a g e s  w i t h  i n s t a n c e s  
o f  s e l e c t i v e  f e e d i n g  i l l  c e r t a i ' l  s l ' e c i e s .  I t  i s  d l s o  r e p o r t e d  t h a t  t h e  d i e t s  
o f  t r o p i c a l  a n d  s u b t r o p i c a l  p o r t u n i d  c r a b s  a r e  r e l a t i v e l y  u n i f o r m  b e c a u s e  
o f  r e g u l a r  a v a i l a b i l i t y  o f  p r e y  s p e c i e s  w h i l e  t h e  d i e t s  o f  t e m p e r a t e  s p e c i e s  
c h a n g e  m a r k e d l y  a s  a  r e s u l t  o f  l o w e r  d i v e r s i t y  a n d  s e a s o n a l  c h a n g e s  i n  
t h e  a v a i l a b i l i t y  o f  p r e y  s p e c i e s  ( C h o y ,  1 9 8 6 ) .  
D u r i n g  t h e  p r e s e n t  investigation~ t h e  f o o d  a n d  f e e d i n g  h a b i t  o f  
t h e  j u v e n i l e ,  s u b a d u l t  a n d  a d u l t  s t a g e s  o f  C .  ( G . )  s m i t h i i  h a s  b e e n  s t u d i e d  
b a s e d  o n  s t o m a c h  c o n t e n t  a n a l y s i s  o f  2 8 3  s p e c i m e n s .  C o r r e l a t i o n  c o e f f i c i e n t  
o f  0 . 9 0  f o r  j u v e n i l e s ,  0 . 9 4  f o r  s u b a d u l t s  a n d  0 . 9 3  f o r  a d u l t s  s h o w e d  t h a t  
t h e  p e r c e n t a g e  f r e q u e n c y  o f  o c c u r r e n c e  o f  e a c h  c a t e g o r i z e d  f o o d  i t e m  
w a s  s t r o n g l y  r e l a t e d  t o  t h e  p e r c e n t a g e  v o l u m e  o f  t h a t  i t e m  i n  t h e  f o r e g u t .  
S i n c e  i t  w a s  d i f f i c u l t  t o  i d e n t i f y  t h e  f o o d  i t e m  u p t o  s p e c i e s  l e v e l ,  e a c h  
f o o d  i t e m  w a s  c a t e g o r i z e d  u p  t o  t h e  b r o a d  t a x o n o m i c  g r o u p .  T h e  d i f f e r e n t  
t y p e s  o f  f o o d  r e m a i n s  r e c o g n i z e d  u n d e r  e a c h  g r o u p  a r e  g i v e n  i n  T a b l e  3 .  
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T A B L E  3 .  S u m m a r y  o f  f o o d  c a t e g o r i e s  r e c o r d e d  f r o m  t h e  g a s t r i c  m i l l  o f  
C .  ( G . )  s m i t h i i .  
F o o d  t y p e  
F o r t l l n i n i f e r a  
M O L L U S C A  
g a s t r o p o d s  
b i v a l v e s  
c e p h a l o p o d s  
C R U S T A C E A  
T y p e s  o f  f r a g m e n t s  f o u n d  i n  g a s t r i c  m i l l  
e n t i r e  s h e l l  
o p e r c u l a ,  r a d u l a ,  r a r e l y  e n t i r e  s h e l l  
h y n g e  s t r u c t u r e ,  c r u s h e d  p i e c e s  o f  s h e l l  
f r a g m e n t s .  
c u t t l e  b o n e  
a m p h i p o d s  e x o s k e l e t o n  f r a g m e n t s  i n c l u d i n g  a p p e n d a g e s  
e u p h a u s i i d s  p a r t s  o f  b o d y ,  e x t e r n a l  g i l l s  e t c .  
c r a b s / s h r i m p s  f r a g m e n t s  o f  e x o s k e l e t o n  i n c l u d i n g  c a r a p a c e  
a n d  l e g  f r a g m e n t s ,  g i l l s ,  e y e s t a l k ,  g a s t r i c  
m i l l  o s s i c l e s ,  m o u t h  p a r t s  i n c l u d i n g  
m a x i l l i p e d s  m a x i l l u l e  a n d  m a n d i b l e .  
P I S C E S  
t e l e o s t s  s c a l e s ,  b o n e s ,  f i n  r a y s ,  l e n s  e f  e y e O O . l l ) o t o l i t h s  
e t c .  
7 1  
J u v e n i l e s :  
T h e  s t o m a c h s  o f  1 0 8  j u v e n i l e  c r a b s  i n  t h e  s i z e  r a n g e  1 1 - 3 0  m m  
c w  w e r e  e x a m i n e d .  O f  t h e s e  9 8  %  c o n t a i n e d  f o o d  i n  v a r y i n g  d e g r e e s  o f  
f u l l n e s s .  A m o n g  t h o s e  s t o m a c h s  w h i c h  c o n t a i n e d  f o o d ,  a b o u t  8 0 %  w e r e  
f u l l  a n d  t h e  r e s t  h a l f  f u l l .  S h r i I t p  c r a b  a n d  f o r a m i n i  { e r a n s  f o r m e d  t h e  
c o m m o n  f o o d  i t e m  ( F i g .  6 A ) .  T h o u g h  f o r a m i n i f e r a  a p p e a r e d  t o  b e  t h e  
m o s t  f r e q u e n t l y  o c c u r r i n g  p r e y ,  d e c a p o d  c r u s t a c e a n s  r e p r e s e n t e d  b y  c r a b s  
( C ' .  ( G . )  s m i t h i i )  a n d  p e l a g i c  s h r i m p s  ( S e r g e s t e s  s p p . )  s h o w e d  t h e  h i g h e s t  
- -
c o n t r i b u t i o n  i n  t e r m s  o f  v o l u m e  ( F i g .  6 B ) .  O t h e r  i t e m s  o c c a s i o n a l l y  m e t  
w i t h  i n  t h e  s t o m a c h  i n c l u d e d  s m a l l  b i v a l v e s ,  e u p h a u s i i d s ,  h y p e r i i d  a m p h i p o d s  
a n d  b r a c h y u r a n  z o e a .  
S u b a d u l t s :  
O f  7 9  s u b a d u l t  c r a b  i n  t h e  s i z e  r a n g e  3 0 - 4 0  m m  c w  a n a l y s e d ,  3 2  
c o n t a i n e d  f o o d  t h e r e b y  s h o w i n g  a c t i v e  f e e d i n g  o f  t h e s e  s i z e s .  I n  t h o s e  
c r a b s  w i t h  f o o d  i n  t h e  s t o m a c h  a s  m u c h  a s  6 9 %  h a d  s t o m a c h  i n  f u l l  
c o n d i t i o n .  
T e l e o s t  f i s h  a n d  d e c a p o d  c r u s t a c e a n s ,  o t h e r  t h a n  s h r i m p s ,  
f o r m e d  t h e  m o s t  i m p o r t a n t  c o m p o n e n t s .  B o t h  t h e s e  i t e m s  w e r e  r e c o r d e d  
i n  6 3  %  o f  s t o m a c h  a n d  t o g e t h e r  c o n s t i t u t e  a b o u t  6 5  %  o f  t o t a l  v o l u m e  
o f  t h e  d i e t  ( F i g .  7 B ) .  S e v e r a l  o f  t h e  f o r g u t s  e x a m i n e d  w e r e  f o u n d  t o  
b e  f u l l y  p a c k e d  w i t h  t e l e o s t  f i s h  r e m a i n s .  T h e  f i s h  i t e m s  a p p e a r e d  t o  
b e  t h o s e  o f  m y c t o p h i d s  w h i c h  a r e  k n o w n  t o  c o e x i s t  w i t h  t h i s  c r a b  p a r t i c u -
l a r l y  i n  t h e  p e l a g i c  r e a l m .  S h r i m ' p  o c c u r r e d  i n  a b o u t  2 5  %  o f  s t o m a c h s ,  
b u t  i t s  c o n t r i b u t i o n  i n  t e r m s  o f  v o l u m e  w a s  r a t h e r  l o w  ( 2 % )  ( F i g .  7 A ,  7 B ) .  
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B .  E s t i m a t e d  p e r c e n t a g e  c o n t r i b u t i o n  o f  t i l e  d i f f e r e n t  
t y p e s  t o  t h e  t o t a l  v o l u m e  o f  t h e  o b s e r v e d  j u v e n i l e  
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F I G U R E  7 .  A .  P e r c e n t a g e  f r e q u e n c y  o f  o c c u r r e n c e  o f  d i e t a r y  
c o m p o s i t i o n  f o r  s u b a d u l t s  . .  
B .  E s t i m a t e d  p e r c e n t a g e  c o n t r i b u t i o n  o f  t h e  d i f f e r e n t  
t y p e s  t o  t h e  t o t a l  v o l u m e  o f  t h e  o b s e r v e d  s u b a d u l t  
c r a b  d i e t .  
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c o n t r i b u t i n g  2  %  a n d  3  %  r e s p e c t i v e l y  b y  v o l u m e  ( F i g .  7  A ,  7 B ) .  A m o n g  
t h e  o t h e r  m i n o r  i t e m s  r e c o r d e d ,  t h e  o c c a s i o n a l  o c c u r r e n c e  o f  j u v e n i l e s  
o f  t h e  o c e a n i c  s q u i d  S y m p l e c t o t e u t h i s  o u a l a n i e n s i s  i s  n o t e w o r t h y .  T h i s  
s q u i d  i s  r e p o r t e d  t o  b e  o n e  o f  t h e  c o m m o n  n e k t o n i c  i t e m s  f o u n d  i n  t h e  
o f f s h o r e  w a t e r s  o f  t h e  I n d i a n  c o a s t  ( N a i r ,  e t  a l . ,  1 9 9 0 ) .  
A d u l t s  :  
A  t o t a l  o f  9 6  a d u l t  c r a b s  t a k e n  i n  t h e  b o t t o m  t r a w l  w e r e  a n a l y s e d .  
O f  t h i s  7 7  w e r e  f e m a l e s  a n d  t h e  r e s t  m a l e s .  A m o n g  f e m a l e s ,  9 8  %  w e r e  
i n  o v i g e r o u s  s t a t e .  A m o n g  t h e  t o t a l  n u m b e r  o f  c r a b s  e x a m i n e d  o n l y  
4 0  %  s h o w e d  p r e s e n c e  o f  f o o d  i n  t h e  f o r e g u t  t h e r e b y  i n d i c a t i n g  r e l a t i v e l y  
l e s s e r  f e e d i n g  i n t e n s i t y  t h a n  i n  t h e  e a r l i e r  l i f e  s t a g e s .  C r u s t a c e a n s ,  
g a s t r o p o d  m o l l u s c s  a n d  t e l e o s t  f i s h e s  f o r m e d  t h e  m o s t  d o m i n a n t  f o o d  
i t e m s  i n  t h e  o r d e r  o f  t h e i r  i m p o r t a n c e  ( F i g .  8 B ) .  A m o n g  c r u s t a c e a n s ,  
c r a b s  w e r e  f o u n d  t o  b e  a  r e g u l a r  i t e m  a n d  t h e y  w e r e  m e t  w i t h i n  7 8  %  
o f  t h e  s t o m a c h .  C o n t r i b u t i o n  o f  c r a b  b y  v o l u m e  w a s  a b o u t  4 2 % .  I n  
s o m e  s p e c i m e n s  f r a g m e n t s  o f  t h e  s a m e  s p e c i e s  c o u l d  a l s o  b e  d i s t i n g u i s h e d  
i n  s m a l l e r  q u a n t i t i e s .  C r a b  w a s  f o l l o w e d  b y  s h r i m p  ( p a n d a l i d s )  i n  i m p o r t -
a n c e .  T h e y  o c c u r r e d  i n  3 9 %  o f  s t o m a c h  a n d  c o n s t i t u t e d  7 %  o f  t h e  t o t a l  
v o l u m e  o f  t h e  f o r e g u t  c o n t e n t .  G a s t r o p o d s  C l l i r i t e l l a  p t e r o p o d  a n d  o t h e r s )  
o c c u r r e d  i n  2 9  %  o f  t h e  s t o m a c h  f o r m i n g  7  %  b y  v o l u m e  ( F i g .  8 A ,  8 B )  
T e \ e o s t  f i s h  o c c u r r e d  l e s s  f r e q u e n t l y  ( 1 1  % )  a n d  f o r m e d  a b o u t  5  %  b y  v o l u m e .  
T h e  r h i z o p o d s  c o n t r i b u t e d  o n l y  v e r y  i n s i g n i f i c a n t l y  i n  t h e  a d u l t  c r a b s  
a g a i n s t  t h e i r  a b u n d a n c e  i n  t h e  d i e t  o f  j u v e n i l e s .  
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FIGURE 8. A. Percentage frequency of occurrence of dietary 
composition for adults .. 
B. Estimated percentage contribution of the different 
types to the total volume of the observed adult 
crab diet. 
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T A B L E  4 .  R e l a t i v e  a b u n d a n c e  o f  f o o d  i t e m s  ( %  b y  v o l u m e )  o f  j u v e n i l e  
C .  ( G . )  s m i t h i i  
- -
F o o d  i t e m s  
P e r c e n t a g e  i n  t o t a l  f o o d  
M a l e  F e m a l e  
F o r a m i n i f e r a  1 8 . 0 7  
1 9 . 1 7  
G a s t r o p o d s  
0 . 9 0  
0 . 2 0  
B i v a l v e s  2 . 0 5  
2 . 4 5  
B r a c h y u r a n  z o e a  1 . 6 0  
C r a b  r e m a i n s  
1 8 . 1 0  
1 7 . 1 0  
S h r i m p  
r e m a i n s  
2 1 . 3  
2 0 . 2 0  
A m p h i p o d s  
1 . 1 5  1 . 2 5  
E u p h a u s i i d  "  
1 . 1 5  
1 . 2 5  
T e l e o s t  0 . 4  0 . 5  
U n i d e n t i f i e d  a m o r p l l o u s  
m a t e r i a l  
3 5 . 2 8  3 4 . 9 2  
7 7  
T A B L E  5 .  R e l a t i v e  a b u n d a n c e  o f  f o o d  i t e m s  ( %  b y  v o l u m e )  o f  s u b a d u l t  
C .  ( G . )  s m i t h i i  
F o o d  i t e m  
P e r c e n t a g e  i n  t o t a l  f o o d  
M a l e  
F e m a l e  
F o r m i n i f e r a  
1 . 0 6  1 . 9 2  
G a s t r o p o d s  0 . 4 0  0 . 2 0  
C e p h a l o p o d  "  
0 . 2 0  0 . 4 0  
U n i d e n t i f i e d  
d e c a p o d s  
3 2 . 8 0  3 1 . 9 0  
S h r i m p s  
0 1 . 4 7  0 1 . 9 5  
A m p h i p o d s  0 2 . 2 8  0 3 . 0 8  
E u p h a u s i i d s  
0 2 . 0 1  
0 2 . 9 0  
T a l e o s t  3 2 . 9 0  3 2 . 1 0  
U n i d e n t i f i e d  a m o l ' p r o u s  m a t e r i a l  2 6 . 8 8  
2 5 . 5 5  
78 
TABLE 6. Relative abundance of food items (% by volume) of adult 
C. (G.) smithii 
Food items 
Percentage in total food 
Male Female 
Radiolarians 0.04 0.03 
Foraminiferans 0.16 0.12 
Gastropods 7.93 7.06 
Crab remains 43.06 42.18 
Shrimp remains 6.10 7.20 
Teleost 5.36 4.16 
Unidentified amorphous material 37.35 39.25 
7 9  
V a r i a t i o n  i n  f o o d  h a b i t s  b e t w e e n  s e x e s :  
T h e  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  d a t a  o f  f o r e g u t  c o n t e n t  o f  c r a b s  
w e r e  a n a l y s e d  s e p a r a t e l y  f o r  m a l e s  a n d  f e m a l e s  o f  t h e  d i f f e r e n t  l i f e  s t a g e s  
i n o r d e r  t o  f i n d  o u t  i f  t h e r e  i s  a n y  v a r i a t i o n  i n  t h e  f e e d i n g  i n t e n s i t i e s  
a n d  t h e  f o o d  p r e f e r e n c e s  b e t w e e n  t h e  t w o  s e x e s  a n d  t h e  r e s u l t s  a r e  
s u m m a r i z e d  i n  T a b l e s  4 ,  5  a n d  6 .  T h e  a n a l y s i s  i n d i c a t e s  n o  s i g n i f i c a n t  
v a r i a t i o n  e i t h e r  i n  f e e d i n g  i n t e n s i t i e s  o r  i n  t h e  t y p e  o f  f o o d  c o n s u m e d  
b y  t h e  d i f f e r e n t  s e x e s  d u r i n g  t h e  d i f f e r e n t  s t a g e s  o f  g r o w t h .  
P R O X I M A T E  C O M P O S I T I O N  
A  k n o w l e d g e  o f  t h e  p r o x i m a t e  c o m p o s i t i o n  o f  a n y  e d i b l e  o r g a n i s m  
i s  a n  i m p o r t a n t  p r e r e q u i s i t e  t o  a s s e s s  i t s  n u t r i t i v e  v a l u e  i n  o r d e r  t o  t a k e  
u p  c o m m e r c i a l  u t i l i z a t i o n  o f  t h e  s a m e .  P r o x i m a t e  c o m p o s i t i o n  i n  f r e s h  
c o n d i t i o n  a n d  a f t e r  p r o c e s s i n g  h a s  b e e n  s t u d i e d  i n  b r a c h y u r a n  c r a b s  s u c h  
a s  C a r c i n u s  m a e n a s  ( H e a l t h ,  1 9 7 0 ) ,  P o r t u n u s  p e l a g i c u s  ( B a d a w i ,  1 9 7 1 ;  
P i l l a y  a n d  N a i r , 1 9 7 3 ;  R a d h a k r i s h n a n ,  1 9 7 9 )  Chionoe~etes o p i l i o  ( A d d i s o n  
a n d  A c k m a n ,  1 9 7 2 )  S c y l l a  s e r r a t a  ( C h i n n a m m a  G e o r g e ,  1 9 7 3 ;  R a d h a k r i s h n a n ,  
1 9 7 9 )  D c a  a n n u l i p e s  ( P i l l a y  a n d  N a i r ,  1 9 7 3 )  R . .  s a n g u i n o l e n t  u s  ( R a d h a k r i s h n a n ,  
1 9 7 9 ) .  P o d o p h t h a l m u s  v i g i l  ( R a d h a k r i s h n a n  a n d  N a t a r a j a n ,  1 9 7 9 ) ,  T h a l a m i t a  
c r e n a t a  ( M e r c y  T h o m a s ,  1 9 8 1 V  a n d  t h e  a n o m u r a n  c r a b  P a r a l i t h o d e s  
c a m t s c h a t i c a  ( S e a g r a n ,  1 9 5 8 ) .  I n f o r m a t i o n  o n  p r o x i m a t e  c o m p o s i t i o n  o f  
n o n c o n v e n t i o n a l  d e e p - w a t e r  r e s o u r c e s  o f  I n d i a n  w a t e r s  i s  l i m i t e d  t o  f i n f i s h e s  
( G o p a k u m a r  ~ a l . ,  1 9 8 3 ;  i m a m k h a s i m  ~ a l . ,  1 9 8 7 ;  L e k s h m i  N a i r  ~ a l . ,  
1 9 8 8 , 1 9 9 0 ) .  
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T A B L E  7 .  P r o t e i n ,  c a r b o h y d r a t e ,  l i p i d ,  w a t e r  a n d  m e a t  c o n t e n t s  i n  d i f f e r e n t  
s i z e  g r o u p s  o f  C .  ( G . )  s m i t h i i  ( S t a n d a r d  d e v i a t i o n  o f  m e a n  i s  g i v e n  
i n  p a r e n t h e s i s )  - -
C a r a p a c e  
w i d t h  
( m m )  
4 1 - 4 5  
4 6 - 5 0  
5 1 - 5 5  
5 6 - 6 0  
6 1 - 6 5  
M e a n  
M e a t  
c o n t e n t  
(  % )  
1 2 . 2 3  
( 0 . 6 8 )  
1 6 . 5 1  
( 0 . 8 2 )  
1 4 . 4 8  
( 0 . 4 6 )  
1 8 . 5 8  
( 0 . 8 5 )  
1 4 . 5 1  
(  1 . 2 2 )  
1 5 . 2 6  
( 2 . 1 4 )  
P r o x i m a t e  c o m p o s i t i o n  ( %  o f  d r y  w e t )  
P r o t e i n  C a r b o h y d r a t e  L i p i d  W a t e r  
6 2 . 1 2  2 . 5 0  
6 . 2 2  8 9 . 6 0  
( 1 . 6 3 )  
( 1 . 0 9 )  ( 0 . 8 5 )  
( 3 . 2 5 )  
6 1 . 9 8  2 . 6 5  6 . 3 1  8 7 . 4 1  
( 0 . 8 2 )  ( 1 . 0 1 )  
( 1 . 3 5 )  
( 1 . 5 5 )  
7 1 . 1 0  
2 . 8 8  7 . 5 9  8 6 . 0 5  
( 2 . 0 4 )  ( 1 . 5 5 )  ( 0 . 6 9 )  
( 1 . 4 7 )  
5 9 . 8 1  2 . 4 1  6 . 2 1  
8 5 . 6 0  
( 2 . 1 2 )  (  1 . 2 5 )  ( 0 . 4 7 )  
(  1 . 3 8 )  
6 0 . 1 9  3 . 3 8  8 . 2 0  
8 6 . 4 0  
(  1 . 3 8 )  ( 1 . 3 8 )  ( 1 . 1 0 )  ( 0 . 8 1 )  
6 3 . 0 4  2 . 7 6  6 . 9 1  8 7 . 0 2  
( 4 . 1 3 )  ( 0 . 3 5 )  ( 0 . 8 3 )  ( 1 . 4 2 )  
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D u r i n g  t h e  p r e s e n t  i n v e s t i g l i t i o n  l i n  u t t e m p t  h l i s  b e e n  m a d e  t o  
d e t e r m i n e  t h e  p r o x i m a t e  c o m p o s i t i o n  o f  C .  ( G . )  s m i t h i i  b a s e d  o n  s t u d y  
o f  m a l e  e r a b s  o f  i n t e r m o u l t  s t a g e s  i n  t h e  s i z e  r a n g e  4 0 - 6 5  m m  e w .  P r o t e i n ,  
e a r b o h y d m t e ,  l i p i d  l i n d  w a t e r  c o n t e n t  o f  t h e  m e l i  t  i n  v l i r i o u s  s i z e  g r o u p s  
a n a l y s e d  a r e  s u m m a r i . 7 e d  i n  T a b l e  7 .  
T h e  m e a t  c o n t e n t  o f  t h e  b o d y  v a r i e d  b e t w e e n  1 2 . 2 3  a n d  1 8 . 5 8 %  
w i t h  a  m e a n  1 5 . 2 6  %  ( S . D  =  2 . 1 4 ) .  T h e  m a x i m u m  m e a t  e o n t e n t  w a s  o b s e r v e d  
i n  t h e  s i z e  g r o u p  5 6 - 6 0  m m  c w  ( 1 8 . 5 8 % )  a n d  m i n i m u m  i n  t h e  s i z e  g r o u p  
4 1 - 4 5  m m  ( 1 2 . 2 3 % ) .  T h e  p r o t e i n  c o n t e n t  v a r i e d  b e t w e e n  5 9 . 8 1  a n d  7 1 . 1 0 %  
w i t h  a  m e a n  v a l u e  o f  6 3 . 0 4  ( S . D  =  4 . 1 3 ) .  M a x i m u m  p r o t e i n  v a l u e  w a s  
r e e o r d e d  i n  t h e  s i z e  g r o u p  5 1 - 5 5  m m  c w  a n d  m i n i m u m  i n  5 6 - 6 0  m m  c w .  
T h e  c a r b o h y d r a t e  v a l u e s  v a r i e d  f r o m  2 . 4 1  t o  3 . 3 8  %  ( M e a n  =  2 . 7 6 ;  S . D .  
=  0 . 3 5 ) .  M a x i m u m  c a r b o h y d r a t e  w a s  o b s e r v e d  i n  6 1 - 6 5  m m  s i z e  g r o u p  
a n d  m i n i m u m  i n  5 6 - 6 0  m m  s i z e  g r o u p .  T h e  l i p i d  v a l u e  r a n g e d  b e t w e e n  
6 . 2 1  a n d  8 . 2 0  %  w i t h  a  m e a n  o f  6 . 9 1  ( S . D  =  0 . 8 3 ) .  T h e  m a x i m u m  l i p i d  
v a l u e  w a s  n o t i c e d  i n  t h e  l a r g e s t  s i z e  g r o u p  6 1 - 6 5  m m  c w  l i n d  m i n i m u m  
i n  5 6 - 6 0  m m  s i z e  g r o u p .  W l i t e r  c o n t e n t  f l u c t u a t e d  b e t w e e n  8 6 . 0 5  a n d  
8 9 . 6 0  ( M e a n  =  8 7 . 0 2 ;  S . D  =  1 . 4 2 ) .  
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D I S C U S S I O N  
P e l a g i c  p h a s e  a n d  s w a r m i n g  b e h a v i o u r  
I t  i s  a  w e l l  e s t a b l i s h e d  f a c t  t h a t  t h e  b r a c h y u r a n  c r a b s ,  i n  g e n e r a l ,  
a r e  b o t t o m  d w e l l i n g  a n i m a l s  i n  t h e i r  a d u l t h o o d  a s  i m p l i e d  b y  v e r y  t e r m  
t h e  K e p t a n t i a  ( ' c r a w l e r s ' )  f o r  t h e  g r o u p  c o m p r i s i n g  o f  c r a b s  a n d  l o b s t e r s .  
P e l a g i c  e x i s t e n c e  i n  a d v a n c e d  s t a g e  o f  l i f e  ( j u v e n i l e s ,  s u b a d u l t s ,  a d u l t s )  
i s  n o t  a  c o m m o n  f e a t u r e  i n  t h e  l i f e  h i s t o r y  o f  t h e s e  a n i m a l s .  I n s t a n c e s  
o f  p e l a g i c  e x i s t e n c e  b e y o n d  m e g a l o p a  s t a g e  h a v e ,  h o w e v e r  b e e n  r e p o r t e d  
i n  c e r t a i n  s p e c i e s  o f  g r a p s i d  a n d  p o r t  u n  i d  c r a b  f r o m  t h e  d i f f e r e n t  p a r t s  
o f  t h e  w o r l d .  A m o n g  c o a s t a l  c r a b s  p e l a g i c  o c c u r r e n c e  o f  a d u l t s  i n  l a r g e  
n u m b e r s  h a s  b e e n  r e p o r t e d  i n  V a r u n a  l i t t e r a t a  p a r t i c u l a r l y  i n  t h e  v i c i n i t i e s  
o f  r i v e r  m o u t h  a n d  o c c a s i o n a l l y  i n s i d e  t h e  e s t u a r i n e  e n v i r o n m e n t  ( B a r n a r d ,  
1 9 5 0 ;  S a n k a r a n k u t t y  a n d  R a n g a r a j a n ,  1 9 6 2 ;  S a k a i ,  1 9 7 6 ;  M o t o ,  1 9 8 0 ) .  
D u r i n g  t h e  p e l a g i c  p h a s e ,  t h e  s p e c i e s  i s  f o u n d  t o  d r i f t  a l o n g  w i t h  f l o a t i n g  
o b j e c t s  ( S a n k a r a n k u t t y  a n d  R a n g a r a j a n ,  1 9 6 2 ;  S a k a i ,  1 9 7 6 ;  M o t o ,  1 9 8 0 ) .  
K e m p  ( 1 9 1 5 )  r e p o r t e d  t h e  o c c u r r e n c e  o f  s w a r m s  o f  m e g a l o p a  o f  t h e  s p e c i e s  
a t  r e g u l a r  i n t e r v a l  o f  t h e  m o u t h  o f  G a n g e s  i n  t h e  B a y  o f  B e n g a l .  A m o n g  
p o r t u n i d  c r a b s  p e l a g i c  o c c u r r e n c e  o f  a d u l t  s t a g e s  i s  r e p o r t e d  i n  P o l y b i u s  
h e n s l o w i  i n  e a s t e r n  A t l a n t i c  ( C l a r k ,  1 9 0 9 ;  B l a s s ,  1 9 5 5 ;  B o u r d o n ,  1 9 6 5 ;  
D e l l a  - " ; r o c e ,  1 9 6 1 ;  A l l e n ,  1 9 6 8 )  a n d  P o r t n u s  a f f i n i s  a n d  E u p h y l a x  d o v i i  
i n  t h e  e a s t e r n  t r o p i c a l  P a c i f i c  ( F a x o n ,  1 8 9 3 ;  G a r t h ,  1 9 4 6 ;  J e r d e ,  1 9 6 7 ) .  
I n  t h l i !  o a s l I  o f  " ' .  h e n s l o w i  t h e  b o t t o m  l i v i n g  s p e c i m e n s  w e r e  r e c o r d e d  
f r o m  t h e  s h e l f  w a t e r s  u p t o  2 0 0  m  d e p t h  i n  t h e  e a s t e r n  A t l a n t i c  c o a s t .  
T h e  s p e c i e s  h a s  b e e n  f r e q u e n t l y  o b s e r v e d  i n  l a r g e  n u m b e r s  a t  t h e  s u r f a c e  
o f  t h e  s e a  a t  c o n s i d e r a b l e  d i s t a n c e  f r o m  t h e  c o a s t  ( C l a r k ,  1 9 0 9 ;  B l a s s ,  
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1 9 5 5 ;  D e l l a  C r o c e ,  1 9 6 1 ;  B o u r d o n ,  1 9 6 5 ) .  A l l e n  ( 1 9 6 8 )  r e p o r t s  t h a t  i n  
t h e  c o a s t  o f  S p a i n  b o t h  m a l e s  a n d  f e m a l e s  o f  t h e  s p e c i e s  o c c u r r e d  i n  
d e n s e  c o n c e n t r a t i o n  i n  t h e  s u r f a c e  w a t e r s  o f  t h e  s e a  1 5  m i l e s  o f f s h o r e  
w e r e  t h e  d e p t h  w a s  1 7 4 0  m .  
P o r t u n u s  a f f i n i s  a n d  E u p h y l a x  d o v i i  a r e  r e p o r t e d  t o  e x h i b i t  l a r g e  
s c a l e  s w a r m i n g  i n  t h e  s u r f a c e  w a t e r s  a s  f a r  a b o u t  2 0 0 - 4 0 0  m i l e s  f r o m  
t h e  s h o r e  ( J u h l ,  1 9 5 5 ;  A l v e r s o n ,  1 9 6 3 ;  G a r t h  a n d  S t e p h e n s o n ,  1 9 6 6 ;  J e r d e ,  
1 9 6 7 ) .  F a x o n  ( 1 8 9 3 )  n o t e d  t h a t  t h e  s p e c i m e n s  o f  P .  a f f i n i s  t a k e n  a t  
t h e  s u r f a c e  w e r e  s m a l l  a n d  m u c h  d a r k e r  t h a n  t h o s e  t h a t  c a m e  u p  i n  b o t t o m  
t r a w l  b u t  t h e y  s h o w e d  n o  s t r u c t u r a l  d i f f e r e n c e s .  J e r d e  ( 1 9 6 7 )  c o n c l u d e d  
t h a t  t h e  p e l a g i c  s t o c k  o f  t h e  s p e c i e s  c o u l d  h a v e  d e v e l o p e d  f r o m  l a r v a e  
t h a t  d r i f t e d  o u t  t o  s e a  a n d  s u b s e q u e n t l y  d e v e l o p e d  i n t o  y o u n g  a n d  a d u l t  
c r a b s .  
P e l a g i c  e x i s t  e n c e  d u r i n g  t h e  p o s t m e t a m o r p h i c  p h a s e  h a s  a l s o  b e e n  
r e p o r t e d  a m o n g  g a l a  t h e  i d  c r a b s  s u c h  a s  M u n i d a  g r e g a r i a  a n d  P l e u r o n c o d e s  
p l a n i p e s ,  t h e  f o r m e r  i n  t h e  s o u t h  A t l a n t i c  a n d  s o u t h  P a c i f i c  o c e a n s  a n d  
t h e  l a t t e r  i n  t h e  G u l f  o f  C a l i f o r n i a  a n d  b e t w e e n  C o s t a r i c a  a n d  M e x i c o  
( L a g e r b u r g ,  1 9 0 6 ;  M a t t h e w s ,  1 9 3 2 ;  R a y n e r ,  1 9 3 5 ;  L o n g h u r s t ,  1 9 6 7 ;  G u l l a n d ,  
1 9 7 1 ) .  P e l a g i c  p o p u l a t i o n  o f  M .  g r e g a r i a  h a s  b e e n  o b s e r v e d  i n  l a r g e  n u m b e r s  
e i t h e r  c l o s e  t o  t h e  l a n d ,  o v e r  t h e  c o n t i n e n t a l  s h e l f  o r  o v e r  o c e a n i c  d e p t h s  
a t  s o m e  h u n d r e d s  o f  m i l e s  f r o m  t h e  l a n d .  T h e  p e l a g i c  s p e c i m e n s  w e r e  
m o r p h o l o g i c a l l y  d i s t i n c t  f r o m  t h e  b e n t h i c  i n d i v i d u a l s .  T h e  i m p o r t a n t  d i s t i n -
g u i s h i n g  c h a r a c t e r s  b e i n g  a  h i g h l y  f l a t t e n e d ,  f o l i a c e o u s  3 r d  m a x i l l i p e d  
w i t h  f i l t e r i n g  d e v i c e .  B e s i d e s ,  t h e  e x o s k e l e t o n  o f  t h e  c r a b  i s  a l s o  f o u n d  
t o  b e  l i g h t e r  a n d  l e s s  s p i n o u s  t h a n  t h e  b e n t h i c  i n d i v i d u a l s  ( M a t t h e w s ,  
84 
1932; Rayner, 1935; Williams, 1973, 1980). Animals with benthic characters 
were considered to be permanent members of the benthos, a typical life 
style for adult galatheids (Williams, 1980). It is also reported that the 
pelagic individuals are comparatively smaller in size than benthic crabs. 
From the laboratory observations on live animals Williams (1980) concluded 
that morphological characters adapted for pelagic exisUlHce gradually 
changes as the animal grows and takes the form found inbenthic individuals 
as they settle at the bottom. K. planipes is represented by both the 
benthic and pelagic phase (Longhurst, 1967; Gulland, 1971). According 
to Boyd (1967) the pelagic and benthic phases are morphologically identical 
and based on size frequency studies he suggested that there cou Id be 
an alternation between the two habitats. The author further concluded 
that the species could be either benthic or pelagic and that there was 
diurnal exchange between the two habitat. 
During the present study it is observed that C. (G.) smithii has 
a distinct pelagic habitat noticed in all the life stages of the species 
including juveniles, subadults and adults. These different life stages also 
exhibit swarming tendencies during their pelagic phases. The absence 
of specimens of the crab less than 31 mm cw in the bottom collection 
clearly indicate that the settlement to the bottom takes place at that 
particular size which is the advanced juvenile stage of the species. Morpho-
logical observation of samples taken from the different habitats have 
not shown any indication of changes either with change in size or change 
of habitat. In this respect the species agrees with other brachyuran species 
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l i k e  P .  a f f i n i s  i n  w h i c h  n o  m o r p h o l o g i c a l  c h a n g e s  a r e  r e p o r t e d  a l o n g  w i t h  
c h a n g e  o f  h a b i t a t  f r o m  p e l a g i c  t o  b e n t h i c  o r  v i c e  v e r s a .  L a r g e  s u r f a c e  
s w a r m s  o f  C .  ( G . )  s m i t h i i  h a v e  a l s o  b e e n  r e p o r t e d  b y  m a n y  w o r k e r s  f r o m  
d i f f e r e n t  p a r t s  o f  I n d i a n  O c e a n  ( S a n k a r a n k u t t y  a n d  R a n g a r a j a n ,  1 9 6 2 ;  
D e l l a  C r o c e  a n d  H o l t h u i s ,  1 9 6 5 ;  S i t a s ,  1 9 6 9 ;  S t e p h e n s o n ,  1 9 7 2 ;  D a n i e l  a n d  
C h a k r a p a n i ,  1 9 8 4 ) .  
A n a t o m y  o f  r e p r o d u c t i v e  s y s t e m  
T h e  a n a t o m y  o f  m a l e  a n d  f e m a l e  r e p r o d u c t i v e  s y s t e m  o f  C .  ( G . )  
s m i t h i i  c o n f o r m s  t o  t h e  g e n e r a l  p a t t e r n  i n  b r a c h y u r a n  c r a b s  w h e r e ,  b o t h  
t h e  s y s t e m s  a r e  ' H '  s h a p e d  ( C r o n i n ,  1 9 4 7 ;  E s t a m p a d o r ,  1 9 4 9 ;  G e o r g e ,  
1 9 6 3 ;  R y a n  1 9 6 7 b ,  1 9 6 7 c ;  V a s i s h t  a n d  R e l a n ,  1 9 7 1 ;  H a e f n e r ,  1 9 7 7 ;  J o s h i  
a n d  K h a n n a ,  1 9 8 2 ;  M e l v i l l e - S m i t h ,  1 9 8 7 1 : ;  W e n n e r  e t  a l . ,  1 9 8 7 ) .  I n  a d u l t  
m a l e ,  t h e  i n t e r n a l  o r g a n  c o n s i s t  o f  p a i r e d  t e s t e s  w h i c h  a r e  m e d i a l l y  i n t e r  
c o n n e c t e d  a n d  p a i r e d  v a s a  d e f e r e n t i a ,  w h i c h  a r e  d i f f e r e n t i a t e d  i n t o  3  
r e g i o n s ,  t h e  a n t e r i o r ,  m e d i a n  a n d  p o s t e r i o r  r e g i o n s .  T h e  e x t e r n a l  s e x u a l  
o r g a n s  i n c l u d e  p a i r e d  p e n e s  a n d  t h e  f i r s t  a n d  s e c o n d  a b d o m i n a l  a p p e n d a g e s .  
H o w e v e r ,  t h e r e  i s  n o  d i s c e r n i b l e  s t r u c t u r e  r e p r e s e n t i n g  v a s  e f f e r e n s  i n  
b e t w e e n  t e s t e s  a n d  v a s  d e f e r e n s .  T h e  p r e s e n c e  o f  a  d i s t i n c t  v a s  e f f e r e n s  
h a s  b e e n  o b s e r v e d  i n  c e r t a i n  o t h e r  p o r t u n i d  c r a b s  a s  a  v e r y  s m a l l  t u b e  
w h i c h  i s  e m b e d d e d  i n  t h e  m a s s  o f  a n t e r i o r  v a s  d e f e r e n s  w h i c h  i s  n o t  
m a c r o s c o p i c a l l y  d i s t i n g i . L i s h a b l e  ( C r o n i n ,  1 9 4 7 ;  N i s h i o k a ,  1 9 5 9 ;  G e o r g e  1 9 6 3 ) .  
A c c o r d i n g  t o  R y a n  ( 1 9 6 7 c )  t h i s  v a s  e f f e r e n s  i s  m e r e l y  a  s p e c i a l i z e d  p a r t  
o f  t h e  p r o x i m a l  e n d  o f  t h e  A  V D .  
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T h e  p a i r e d  o v a r i e s  a r e  e l o n g a t e d ,  m e d i a l l y  i n t e r  c o n n e c t e d  a n d  
l o b u l a t e d  i n  m a t u r e  c o n d i t i o n  a n d  o c c u p y  a l m o s t  t h e  s a m e  p o s i t i o n  a s  
t h e  t e s t e s  i n  m a l e s .  A t  t h e  m i d - l a t e r a l  b o r d e r  e a c h  o v a r y  i s  c o n n e c t e d  
w i t h  t h e  s p e r m a t h e c a  w h i c h  i n  t u r n  c o m m u n i c a t e  w i t h  t h e  e x t e r i o r  b y  
v a g i n a ,  t h u s  i n  g e n e r a l  c l o s e l y  a g r e e i n g  w i t h  t h e  s t r u c t u r e  o b s e r v e d  b y  
P e a r s o n  ( 1 9 0 9 )  i n  C a n c e r  p a g u r u s ,  C r o n i n  ( 1 9 4 2 )  a n d  J O h n s o n  ( 1 9 8 0 )  i n  
C a l l i n e c t e s  s a p i d u s ,  E s t a m p a d o r  ( 1 9 4 9 )  i n  S c y l l a  s e r r a t a  G e o r g e  ( 1 9 6 3 )  
a n d  R y a n  ( 1 9 6 7 b )  i n  P o r t u n u s  s a n g u i n o l e n t u s ,  H a e f n e r  ( 1 9 7 7 )  i n  C h a c e  o n  
( =  G e r y o n )  q u i n q u e d e n s  M e l v i l l e - : : > m i t h  ( 1 9 B 7 e )  i n  C .  m a r i t a e  a n d  H i n s c h  
( 1 9 8 8 , d i n  C .  f e n n e r i .  I n  v a r i a t i o n  f r o m  o t h e r  s p e c i e s  a  r e c o g n i z a b l e  o v i d u c t  
h a s  n o t  b e e n  o b s e r v e d  i n  t h i s  s p e c i e s  b e t w e e n  o v a r y  a n d  s p e r m a t h e c a .  
T h e  p r e s e n c e  o f  a  s h o r t  o v i d u c t  h a s  1 1 0 w e v e r  b e e n  r e p o r t e d  i n  . ! : .  s a n g u i n o -
l e n t u s  ( G e o r g e ,  1 9 6 3 ;  R y a n ,  1 9 6 7 b ) .  G e o r g e  ( 1 9 6 3 )  r e p o r t s  t h a t  t h e  o v i d u c t ,  
c o v e r e d  b y  g o n a d i a l  t i s s u e ,  r u n s  f o r  a  s h o r t  d i s t a n c e  a l o n g  t h e  a n t e r i o r  
i n n e r s i d e  o f  t h e  s p e r m a t h e c a  a n d  o p e n s  i n t o  i t  a t  a b o u t  t h e  m i d d l e  p o r t i o n .  
P e a r s o n  ( 1 9 0 9 )  o b s e r v e d  i n  C a n c e r  p a g u r u s  t h a t  t h e  t w o  p o s t e r i o r  p r o l o n -
g a t i o n s  o f  t h e  o v a r y  a r e  c o n n e c t e d  t o g e t h e r  a t  t h e  p o s t e r i o r  e n d .  A  
s i m i l a r  c o n d i t i o n  h a s  a l s o  b e e n  r e p o r t e d  b y  E s t a m p a d o r  ( 1 9 4 9 )  i n  s p e c i e s  
o f  g e n u s  S c y l l t !  i n  m a t u r e  c o n d i t i o n .  I n  t h e  p r e s e n t  s p e c i e s ,  h o w e v e r ,  
t h e  p o s t e r i o r  e x t r e m i t i e s  o f  t h e  o v a r i e s  r e m a i n  s e p a r a t e  p e r m a n e n t l y .  
I n  . ! : .  s a n g u i n o l e n t u s  G e o r g e  ( 1 9 6 3 )  n o t i c e d  t h e  p o s t e r i o r  p r o l o n g a t i o n  o n  
t h e  r i g h t  s i d e  o f  t h e  o v a r y  t o  b e  s h o r t e r  a n d  n a r r o w e r  t h a n  o n  t h e  l e f t  
s i d e .  I n  C .  ( G . )  s m i t h i i ,  i t  i s  o b s e r v e d  t h a t  t h e r e  w a s  n o  c o n s i s t e n c y  
i n  t h e  r e l a t i v e  l e n g t h s  o f  t h e  l o b e s  o f  t h e  o v a r y  o n  t h e  t w o  s i d e s  a s  
t h e  p o s t e r i o r  p r o l o n g a t i o n  o n  o n e  s i d e  r e m a i n e d  t o  b e  e i t h e r  s h o r t e r  o r  
l o n g e r  t h a n  o n  t h e  o t h e r  s i d e .  
87 
The histological structure of male and female reproductive organs 
confoms to the general pattern observed in brachyuran crabs by earlier 
workers (Cronin, 1942, 1947; Estampador, 1949; George, 1963; Ryan, 1967b, 
1967c; Haefner, 1977; Joshi and Khanna, 1982; Melville-Smith, 1987c; Wenner, 
1987). In the case of male P. sanguinolentus, Ryan (1967 c) observed 
that sUbdivision of testicular lobe was only an occasional feature, and 
whenever noticed, it was only incomplete. Joshi and Khanna (1982) 
could not find any lobation in the testes of the freshwater crab Potamon 
koolooense. The present species showed incomplete lobation and each 
of the incomplete lobes is divided into many seminiferous lobules or tubules. 
There is a distinct seminiferous duct and all the seminiferous lobules 
have access to the same either directly or through other lobules. In 
1:. koolooense Joshi and Khanna (1982) could not come across any distinct 
seminiferous duct, the seminiferous tubules directly opening into the vas 
deferens. The seminiferous duct in some cases has been reported to 
be branched as noticed by Cronin (1947) and Nishioka (1959) in C. sapidus. 
In the present species, no indication of branching of seminiferous duct 
was observed as in the case of P. sanguinolent us (Ryan, 1967c). Though 
many portions of seminiferous duct could be seen in a section, it could 
be due to the looping of whole testis as suggested by Ryan (1967c). 
In the marine shrimp, Penaeus setiferus, King (1948) described 
three layers in the wall of the ovary, a thin layer of pavement epithelium, 
an inner layer of germinal epithelium and a relatively thick layer of 
connective tissue in between. In P. sanguinolentus, Ryan (1967b) described 
two layers of connective tissue for the thin wall of the ovary. Johnson 
(1980) observed a thin capsule of fibrous connective tissue on the wall 
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o f  t h e  o v a r y  o f  C .  s a p i d u s .  T h e  p r e s e n t  s t u d y  a l s o  i n d i c a t e s  t h e  p r e s e n c e  
o f  a  t h i n  c a p s u l e  o f  f i b r o u s  c o n n e c t i v e  t i s s u e  o n  t h e  o v a r i a n  w a l l  o f  
C .  ( G . )  s m i t h i i .  T h o u g h  t h e  c r u s t a c e a n  o v a r y  d o e s  n o t  p o s s e s s  a n y  s t r i c t l y  
c o m p a r t m e n t a l i z e d  g e r m a r i u m  a n d  v i t e l l a r i u m  a s  i n  i n s e c t s ,  a  g e r m i n a l  
z o n e  o n  g e r m i n a l  e p i t h e l i u m  i s  d i s t i n g u i s h e d  d u r i n g  o v a r i a n  d e v e l o p m e n t  
( A d i y o d i  a n d  S u b r a m o n i a m ,  1 9 8 3 ) .  W i d e  v a r i a t i o n s  a r e  a l s o  n o t i c e d  i n  
t h e  p l a c e m e n t  o f  t h e  g e r m i n a l  z o n e .  T h e  g e r m i n a l  z o n e  m a y  b e  e i t h e r  
p e r i p h e r a l ,  a s  i n  . ! : .  s e t i f e r u s  ( K i n g ,  1 9 4 8 )  o r  c e n t r a l  a s  i n  C a r c i n u s  m a e n a s  
( L a u l i e r  a n d  D e m e u s y ,  1 9 7 4 ) .  I n . ! : .  p e l a g i c u s ,  t h e  g e r m i n a l  z o n e  i s  i n  
t h e  f o r m  o f  c e n t r a l  s h a f t  o f  g e r m i n a l  t i s s u e  ( D h a s  e t  a l . ,  1 9 8 0 ) .  R y a n  
( 1 9 6 7 b )  o b s e r v e d  a  c e n t r a l  l u m e n  b o r d e r i n g  w i t h  g e r m i n a l  e p i t h e l i u m  
i n  t h e  o v a r y  o f  . ! : .  s a n g u i n o l e n t u s .  D u r i n g  t h e  p r e s e n t  s t u d y  t h e  g e r m i n a l  
z o n e  i s  f o u n d  t o  b e  i n  t h e  c e n t r e  o f  t h e  o v a r y .  A c c o r d i n g  t o  A d i y o d i  
a n d  S u b r a m o n i a m  ( 1 9 8 3 ) ,  a g g r e g a t i o n  o f  p r i m o r d i a l  c e l l s  i n  t h e  c e n t r e  
o f  o v a r y  m a y  b e  a d v a n t a g e o u s  f o r  t h e  e a s y  d i s p l a c e m e n t  o f  p r i m a r y  o o c y t e s  
t o  t h e  g r o w t h  z o n e  i n  l a t e r  s t a g e s .  
I n  m a n y  s p e c i e s  o f  b r a c h y u r a n s ,  f r e s h  m a t i n g  o f  f e m a l e  c r a b s  
i s  i n d i c a t e d  e x t e r n a l l y  b y  t h e  p r e s e n c e  o f  a  h a r d e n e d  m a s s  o f  s p e r m a t o z o a  
t o g e t h e r  w i t h  a s s o c i a t e d  s e c r e t i o n s  p r o t r u d i n g  f r o m  t h e  v u l v a e ,  w h i c h  
i s  t e r m e d  a s  t h e  s p e r m  p l u g  ( H a r t n o l l ,  1 9 6 9 ) .  N o  s u c h  ' s p e r m  p l u g '  w a s  
e n c o u n t e r e d  d u r i n g  t h e  p r e s e n t  i n v e s t i g a t i o n  a s  a l s o  r e p o r t e d  i n  t h e  d e e p -
s e a  r e d  c r a b  C .  q u i n g u e d e n s  b y  H a e f n e r  ( 1 9 7 7 )  a n d  E l n e r  ~ a l .  (19~7). 
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G a m e t o g e n e s i s  
S t r u c t u r a l  a n d  u l t r a s t r u c t u r a l  s t u d i e s  o f  s p e r m a t o g e n e s i s  o n  c r u s t a c e a n  
s p e c i e s  o f  d i f f e r e n t  t a x o n o m i c  g r o u p s  ( K i n g ,  1 9 4 8 ;  G e n t h e ,  1 9 6 9 ;  M a l e k  
a n d  B a w a b ,  1 9 7 4 a ,  1 9 7 4 b ;  A i k e n  a n d  W a d d y ,  1 9 8 0 ;  J o h n s o n ,  1 9 8 0 ;  D u r f o r t  
e t  a l . ,  1 9 8 5 ;  G a r c i a  V a l e r o ,  1 9 8 8 )  h a v e  l e d  t o  t h e  f i n d i n g  t h a t  t h e  p r o c e s s  
i s  b a s i c a l l y  s i m i l a r  i n  a l l  s p e c i e s .  B i n f o r d  ( 1 9 1 3 )  o b s e r v e d  t h e  p r e s e n c e  
o f  b o t h  s p e r m a t o c y t e s  a n d  s p e r m a t i d s  i n  t h e  s a m e  s e m i n i f e r o u s  t u b u l e .  
C r o n i n  ( 1 9 4 7 ) ,  h o w e v e r ,  r e p o r t s  t h a t  i n  C . s a p i d u s  t h e  s p e r m a t o c y t e s  o f  a  
t u b u l e  o c c u r  a t  t h e  s a m e  s t a g e  o f  d i f f e r e n t i a t i o n .  A c c o r d i n g  t o  J o h n s o n  
( 1 9 8 0 ) ,  m i t o s i s  o f  p r i m a r y  s p e r m a t o c y t e s  a n d  m e i o s i s  o f  s e c o n d a r y  s p e r m a t o -
c y t e s  a r e  r o u g h l y  s y n c h r o n i z e d  s o  t h a t  a l m o s t  a l l  g e r m  c e l l s  i n  a  t u b u l e  
a r e  i n  t h e  s a m e  s t a g e  o f  d e v e l o p m e n t ,  i n  a g r e e m e n t  w i t h  t h e  p r e s e n t  
r e s u l t s .  
A s  i n  o t h e r  c r u s t a c e a n s ,  t h e  p r o c e s s  o f  o o g e n e s i s  i n  C .  ( G . )  s m i t h i i  
t o o  w a s  c o m p l e t e d  a f t e r  p a s s i n g  t h r o u g h  t w o  m a j o r  d e v e l o p m e n t a l  p h a s e s .  
T h e  f i r s t  w a s  p r o l i f e r a t i v e  p h a s e  i n  w h i c h  p r i m a r y  o o g o n i a l  c e l l s  m u l t i p l i e d  
t o  f o r m  s e c o n d a r y  o o g o n i a l  c e l l s  a n d  t h i s  i n  t u r n  t r a n s f o r m e d  i n t o  p r i m a r y  
o o c y t e s .  T h e  s e c o n d  w a s  t h e  v e g e t a t i v e  p h a s e ,  t h e  f i r s t  p a r t  o f  w h i c h  
( p r e v i t e l l o g e n i c )  i n v o l v e d  a c c u m u l a t i o n  o f  l a r g e  a m o u n t  o f  o o p l a s m  i n  
w h i c h  y o l k  f o r m a t i o n  h a s  n o t  s t a r t e d ;  a n d  t h e  l a t e r  p a r t  ( v i t e l l o g e n i c ) .  
i n v o l v e d  s u c c e s s i v e  g r o w t h  o f  t h e  o o c y t e  w i t h  r e p e a t e d  a c c u m u l a t i o n  
o f  y o l k  m a t e r i a l  i n  t h e  c y t o p l a s m .  S i m i l a r  o b s e r v a t i o n s  h a v e  b e e n  m a d e  
b y  C r o n i n  ( 1 9 4 2 ) ,  R y a n  ( 1 9 6 7 b )  a n d  J o h n s o n  ( 1 9 8 0 )  i n  s h a l l o w  w a t e r  c r a b s .  
90 
Spermatophore 
Following spermiogenesis, the spermatophors move down into the 
vas deferens in crustaceans (Hinsch, 1988a). The vas deferens functions 
as 8. site of sperm maturation, encapsulation of sperm into spermatophores, 
production of seminal fluids and storage (Langreth, 1969, Hinsch and 
McKnight, 1988). Though the process of spermatogenesis is basically 
similar in all aecapod crustaceans (King, 1948; Genthe, 1969; Malek and 
Bamb, 1974a, 1974b; Alken and Waddy, 1980; Johnson, 1980; Durfort 
et al., 1985; Garcia valero, 1988), the formation of spermatophore does 
not always follow the same pattern nor is the functional structure same 
in all. Comparative morphology of decapod spermatophores suggests their 
relationship with fertilization (Uma and Subramoniam, 1984). Decapod 
crustaceans, which carry out external mating and fertilization phenomenon, 
develop greater complexity in the formation of spermatophores to protect 
the sperm mass as effectively as possible (Demestre and Fortuno, 1992). 
In brachyuran crabs with 'internal fertilization' the simplest type of sper-
matophore is found (Subramoniam, 1991). Uma and Subramoniam (1984) 
report a non-pedunculate vesicular spermatophore for brachyuran crabs. 
In the Hawaiian red crab Ranina ranina, spermatophores are lacking 
and hence spermatozoa are transported in the seminal plasma (Ryan, 
1984). In C. (G.) smithii a non-pedunculate vesicular spermatophore was 
observed as also reported in Scylla serrata by Uma and Subramoniam 
(1984). It is also noteworthy that the proximal part of A VD is made 
up of cuboidal epi.thelial cells and the distal part made up of columnar 
epithelial cells. Finding similar pattern in S. serrata Uma and Subramoniam 
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( 1 9 8 4 )  s u g g e s t e d  t h a t  h i s t o l o g i c a l  var~tions b e t w e e n  t h e  t w o  r e g i o n s  o f  
A V D  a r e  a s s o c i a t e d  w i t h  t h e  p r o d u c t i o n  o f  d i f f e r e n t  s e c r e t o r y  s u b s t a n c e s  
f o r  t h e  f o r m a t i o n  o f  s p e r m a t o p h o r e .  
M a t u r i t y  s t a g e s  
T h e r e  i s  l i t t l e  c o n s i s t e n c y  a m o n g  d i f f e r e n t  w o r k e r s  w h o  h a v e  s t u d i e d  
t h e  m a t u r a t i o n  o f  o v a r i e s  i n  b r a c h y u r a n  c r a b s  a s  t o  t h e  n u m b e r  o f  m a t u r i t y  
s t a g e s  r e c o g n i z e d .  H a e f n e r  ( 1 9 7 6 ,  1 9 7 7 )  r e c o r d e d  6  s t a g e s  i n  t h e  r o c k  
c r a b  C a n c e r  i r r o r a t u s  a n d  5  s t a g e s  i n  . £ : . .  q u i n q u e d e n s .  D h a s  e t  a l .  ( 1 9 8 0 )  
c a m e  a c r o s s  5  m a t u r i t y  s t a g e s  i n  P o r t u n u s  p e l a g i c u s ,  w h i l e  S u k u m a r a n  
~ a l .  ( 1 9 8 6 )  r e c o g n i z e d  4  m a t u r i t y  s t a g e s  i n  ~ s a n g u i n o l e n t u s  e x c l u d i n g  
s p e n t / r e g e n e r a t i n g  s t a g e .  E r d m a n  a n d  B l a k e  ( 1 9 8 s a )  c l a s s i f i e d  t h e  d e v e l o p -
m e n t a l  s t a g e s  a s  s i x  i n  t h e  g o l d e n  c r a b ,  . £ : . .  f e n n e r i .  I n  t h e  p r e s e n t  s p e c i e s  
5  m a t u r i t y  s t a g e s  a r e  r e c o g n i z e d  i n c l u d i n g  s p e n t  s t a g e .  
O n l y  v e r y  f e w  w o r k e r s  h a v e  d e s c r i b e d  a n y  w e l l  d e f i n e d  m a t u r i t y  
s t a g e s  i n  m a l e  c r a b s .  H a e f n e r  ( 1 9 7 6 ) ,  u s i n g  t h e  s m a l l  v a r i a t i o n s  i n  o p a c i t y  
a n d  s i z e  o f  t e s t e s ,  h a s  d e s c r i b e d  6  m a t u r i t y  s t a g e s  f o r  m a l e s  o f  C .  i r r o r a t u s .  
I n  t h e  p r e s e n t  s p e c i e s ,  h o w e v e r ,  n o  d i s t i n c t  d e v e l o p m e n t a l  s t a g e s  w e r e  
d i s c e r n i b l e  f o r  t h e  t e s t e s  e x t e r n a l l y .  
B r e e d i n g ;  
A l t h o u g h  a d u l t  c r a b s  o f  . £ : . .  ( G ) .  S m i t h i i  a r e  r e p r e s e n t e d  i n  l a r g e  
q u a n t i t i e s  i n  t h e  p e l a g i c  a s  w e l l  a s  b o t t o m  h a b i t a t  n o n e  o f  t h e m  s h o w e d  
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any indication of breeding in the former habitat. Examination of the 
reproductive organs of animals above the estimated minimum size of 
maturity showed that absolutely no maturation process is taking place 
in those animals during the pelagic phase. Similarly the condition of 
vulvae of females during this phase of life have not thrown any proof 
of mating taking place during the period of pelagic life. All these suggest 
that there is little possibility of any breeding activity for the species 
during the period of its pelagic existence. 
The gonadal maturation, mating and other aspects of breeding 
were observed only among crabs obtained in the bottom trawl collections. 
It is seen that among the samples examined from bottom trawl catches, 
vast majority were in advanced stages of maturation and 53 to 98 % of 
female crabs were in ovigerous condition. Among ovigerous females, 
almost all showed ovaries in different stages of maturation and this 
has been noticed in all the size ranges beyond the minimum size of matu-
rity. From this it would appear that the crab breeds actively at the 
bottom and each animal is likely to breed many times in its life time. 
Della Croce and Holthuis (1965) noticed the absence of ovigerous 
crabs of .Q:.. (G). smithii in their dip net collection from the surface waters 
of Indian ocean. SHas (1969) came across berried females with carapace 
width ranging 46 to 52 mm in the bottom trawl collections. Studying 
the distribution of the offshore crab ~ affinis, Jerde (1967) noted the 
absence of ovigerous crabs in the pelagic habitat. Ovigerous females 
of the species, according to this author, occurred only at the bottom 
9 3  
i n  t h e  c o a s t a l  w a t e r s .  F r o m  a  d e t a i l e d  s t u d y  o f  t h e  d i s t r i b u t i o n  o f  s p a w n i n g  
p o p u l a t i o n  o f  R . .  a f f i n i s  i n  t h e  P a c i f i c  o c e a n ,  J e r d e  ( 1 9 6 7 )  c o n c l u d e d  t h a t  
t h e  p e l a g i c  s t o c k  o f  t h e  s p e c i e s  f o u n d  i n  t h e  o c e a n i c  w a t e r s  w e r e  n o t  
p a r t  o f  r e p r o d u c t i v e  p o p u l a t i o n  a n d  t h a t  t h e y  m i g h t  h a v e  d e v e l o p e d  f r o m  
t h e  l a r v a e  t h a t  d r i f t e d  o u t  t o  s e a  a n d  s u b s e q u e n t l y  d e v e l o p e  i n t o  y o u n g  
c r a b s .  I n  a n o t h e r  d e e p - s e a  c r a b ,  R . .  h e n s l o w ,  A l l e n  ( 1 9 6 8 )  o p i n e d  t h a t  
s u r f a c e  a g g r e g a t i o n  o f  t h e  s p e c i e s  c o u l d  b e  r e l a t e d  t o  m a t i n g  b e h a v i o u r .  
A l t h o u g h  h e  c o u l d  n o t  f i n d  a n y  o v i g e r u s  c r a b s  d u r i n g  t h e  p e l a g i c  p h a s e ,  
a l l  t h e  c r a s  a n a l y s e d  b y  h i m  w e r e  i n  a d v a n c e d  s t a g e  o f  m a t u r a t i o n .  A m o n g  
t h e  g a l a t h e i d  c r a b s  M .  g r e g a r i a  a n d  P .  p l a n i p e s  Y o u n g  ( 1 9 2 5 ) ,  B o y d  ( 1 9 6 7 )  
a n d  W i l l i a m s  ( 1 9 8 0 )  h a v e  e n c o u n t e r e d  o v i g e r o u s  f e m a l e s  i n  t h e  p e l a g i c  
s a m p l e s .  
W i l l i a m s  ( 1 9 8 0 ) ,  h o w e v e r ,  i s  o f  t h e  v i e w  t h a t  t h e  o c c u r r e n c e  
o f  b e r r i e d  M .  g r e g a r i a  i n  t h e  p e l a g i c  r e a l m  i s  a  r a r e  p h e n o m e n o n .  
I t  h a s  b e e n  d e m o n s t r a t e d  b y  S t e p h e n s o n  ( 1 9 3 4 )  t h a t  t h e  s p e c i e s  
o c c u r r i n g  i n  t h e  t r o p i c a l  w a t e r s  m a y  e x h i b i t  s e v e r a l  t y p e s  o f  b r e e d i n g  
c y c l e  i e .  c o n t i n u o u s  b r e e d i n g  a r o u n d  t h e  y e a r ,  d i s c o n t i n u o u s  b r e e d i n g  i n  
r e l a t i o n  t o  l u n a r  p h a s e s  d u r i n g  g r e a t e r  o r  s h o r t e r  p e r i o d  i n  a n  y e a r ,  
t w o  s p a w n i n g  p e r i o d s  a n d  l a s t l y  o n e  s i n g l e  b r e e d i n g  s e a s o n .  A  n u m b e r  
o f  l i t t o r a l  a n d  s u b l i t t o r a l  c r a b s  o f  t h e  s o u t h  w e s t  c o a s t  o f  I n d i a  a r e  r e p o r t e d  
t o  b r e e d  f o r  a n  e x t e n d e d  p e r i o d  o r  t h r o u g h o u t  t h e  y e a r .  R . .  p e l a g i c u s  
b r e e d  f o r  a b o u t  9  m o n t h s  f r o m  A u g u s t  t o  A p r i l ,  w i t h  m a x i m u m  b r e e d i n g  
a c t i v i t y  b e t w e e n  D e c e m b e r  a n d  J a n u a r y  ( P i l l a y  a n d  N a i r ,  1 9 6 8 ) .  O n  t h e  
e a s t  c o a s t  o f  I n d i a  t h i s  s p e c i e s  i s  r e p o r t e d  t o  b r e e d  c o n t i n u o u s l y  t h r o u g h o u t  
t h e  y e a r  ( R a h m a n ,  1 9 6 7 ) .  C h a n d r a n  ( 1 9 6 8 )  r e p o r t s  a  b i a n n u a l  b r e e d i n g  
f o r  C .  v a r i e g a t a  o n  t h e  s a m e  c o a s t .  A c c o r d i n g  t o  S a s t r i  ( 1 9 7 5 )  a n d  M e l v i l l e -
S m i t h  ( 1 9 8 7 c )  s e a s o n a l  r e p r o d u c t i v e  c y c l e s  a r e  u s u a l l y  t r i g g e r e d  b y  e n v i r o n -
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m e n t a l  c h a n g e s  s u c h  a s  d a y  l e n g t h  a n d  t e m p e r a t u r e .  
T h e  d e e p - s e a  b y  
v i r t u e  o f  i t s  u n c h a n g i n g  e n v i r o n m e n t a l  c o n d i t i o n s ,  c o u l d  b e  r e g a r d e d  a s  
s e a s o n  l e s s  ( B r u n n ,  1 9 5 7 ,  M e n z i e s ,  1 9 6 5 ;  M e n z i e s  ~ a t ,  1 9 7 3 )  a n d  c o n s e -
q u e n t l y  n o n e  o f  t h e  e n v i r o n m e n t a l  s t i m u l i i  m i g h t  o p e r a t e  t o  c a u s e  s e a s o n a l  
c h a n g e s  i n  b r e e d i n g .  R o k o p  ( 1 9 7 4 ,  1 9 7 7 )  h a s  e x a m i n e d  t h e  r e p r o d u c t i v e  
p a t t e r n s  o f  a  v a r i e t y  o f  d e e p - s e a  b e n t h i c  i n v e r t e b r a t e s  a n d  h a s  c o n c l u d e d  
t h a t  m o s t  o f  t h e  t i m e  r e p r o d u c t i o n  i n  t h i s  e n v i r o n m e n t  i s  y e a r  r o u n d .  
M e l v i l l e - S m i t h  ( 1 9 8 7
c
)  r e p o r t s  a  c o n t i n u o u s  r e p r o d u c t i v e  p a t t e r n  f o r  t h e  
d e e p - s e a  c r a b  C .  m a r i t a e  o n  t h e  s o u t h w e s t  A f r i c a n  c o a s t .  I n  t h e  e a s t e r n  
c o a s t  o f  M e x i c o  H i n s c h  ( 1 9 8 8 b ) ,  h o w e v e r ,  o b s e r v e d  a  s e a s o n a l  r e p r o d u c t i v e  
p a t t e r n  f o r  t h e  r e l a t e d  d e e p - s e a  c r a b  C .  f e n n e r i .  D u r i n g  t h e  p r e s e n t  
s t u d y ,  o v i g e r o u s  c r a b s  c o u l d  b e  r e c o r d e d  i n  m o s t  o f  t h e  m o n t h s  f r o m  
t h e  s o u t h  w e s t  c o a s t  o f  I n d i a .  
T h e  d a t a  a n y h o w  a l s o  i n d i c a t e  a  p e a k  
b r e e d i n g  a c t i v i t y  d u r i n g  t h e  n o n - m o n s o o n  p e r i o d .  S t u d y i n g  t h e  b r e e d i n g  
p a t t e r n  o f  t h e  d e e p - s e a  p a n d a l i d s  w h i c h  c o e x i s t  w i t h  C .  ( G . )  s m i t h i i  i n  
I n d i a n  w a t e r s ,  S u s e e l a n  ( 1 9 8 4 )  r e p o r t s  a  p e a k  b r e e d i n g  a c t i v i t y  d u r i n g  
w i n t e r  s e a s o n  w h e n  t h e r e  i s  a  s l i g h t  i n c r e a s e  i n  w a t e r  t e m p e r a t u r e  a t  
t h e  b o t t o m .  
T h e  f e c u n d i t y  e s t i m a t e d  f o r  t h i s  c r a b  b y  S i l a s  ( 1 9 6 9 )  v a r i e d  b e t w e e n  
1 1 , 3 6 3  a n d  2 9 1 5 4  w i t h  a  m e a n  v a l u e  o f  2 1 , 9 5 6 .  
H o w e v e r ,  t h e  p r e s e n t  
r e s u l t s  i n d i c a t e  a  w i d e  v a r i a t i o n  i n  f e c u n d i t y  w h i c h  r a n g e d  f r o m  1 3 4 3  
t o  4 2 , 2 0 9  w i t h  a  m e a n  v a l u e  o f  1 6 , 1 6 5 .  T h e  s i z e  o f  e g g s  f o u n d  i n  t h e  
b e r r y  w a s  f o u n d  t o  b e  c o m p a r a t i v e l y  l a r g e r  i n  t h i s  s p e c i e s ,  t h e  m a x i m u m  
d i a m e t e r  r e c o r d e d  b e i n g  5 9 5 / u m  a s  c o m p a r e d  t o  t h e  s i z e  r e p o r t e d  f o r  
r e l a t e d  s p e c i e s  o c c u r r i n g  i n  t h e  c o a s t a l  w a t e r s  o f  I n d i a  ( G e o r g e ,  1 9 4 9 ;  
P r a s a d  a n d  ' l , a m p i ,  1 9 5 3 ;  N a i d u ,  1 9 5 5 ) .  I n  t h e  c a s e  o f  C .  ( G . )  f e r i a t u s  
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P a d a y a t t i  ( 1 9 9 0 )  r e c o r d e d  t h e  m a x i m u m  s i z e  o f  a  0 . 4 3  m m  d i a m e t e r .  
S e v e r a l  a u t h o r s  h a v e  a l s o  r e p o r t e d  l a r g e r  y o l k y  e g g s  f o r  t h e  d e e p - s e a  
b r a c h y u r a n  c r a b s  ( H a e f n e r ,  1 9 7 8 ;  H i n e s  1 9 8 2 ,  1 9 8 8 ;  H i n s c h ,  1 9 8 8 ) .  A c c o r d i n g  
t o  H i n e s  ( 1 9 8 8 , b l t h e  l a r g e r  e g g  s i z e  f o r  t h e  d e e p - s e a  b r a c h y u r a n s  i s  t o  
p r o v i d e  n u t r i t i o n a l  f l e x i b i l i t y  t o  t h e i r  l a r v a e  w h e n  c o m p a r e d  t o  t h e  s m a l l e r  
e g g s  o f  s p e c i e s  i n h a b i t i n g  t h e  n e r i t i c  r e g i o n s  o f  t h e  s e a  w h e r e  t h e s e  l a r v a e  
g e t  a  m o r e  p r e d i c t a b l e  s o u r c e  o f  f o o d  t h a n  i n  t h e  d e e p - o c e a n i c  r e g i o n .  
D u r i n g  t h e  d e v e l o p m e n t  o f  b r a c h y u r a n  e g g s ,  m a r k e d  c h a n g e s  i n  
t h e  c o l o u r  o f  b e r r y  h a v e  b e e n  r e p o r t e d  b y  m a n y  a u t h o r s ,  P r a s a d  a n d  T a m p i  
1 9 5 3 ;  H a e f n e r "  1 9 7 8 ;  E r d m a n  a n d  B l a k e ,  1 9 8 8 8  
A c c o [ · d i n g  t o  D u p p r e e z  
a n d  M c l a c h l a n  ( 1 9 8 4 )  t h e  c o l o u r  v a r i a t i o n s  a r e  d u e  t o  b i o c h e m i c a l  c h a n g e s  
a n d  e m b r y o l o g i c a l  d e v e l o p m e n t .  V a r i a t i o n s  i n  t h e  c o l o u r  o f  e g g  m a s s  
h a v e  a l s o  b e e n  n o t i c e d  b e t w e e n  s p e c i e s  ( H a e f n e r ,  1 9 7 8 ;  E r d m a n  a n d  B l a k e ,  
1 9 8 8 a ) .  I n  t h e  d e e p - s e a  c r a b  C .  f e n n e r i  t h e  c o l o u r  o f  b e r r y  i m m e d i a t e l y  
a f t e r  o v i p o s i t i o n  h a s  b e e n  r e p o r t e d  t o  b e  l i g h t  p u r p l e  o r  b u r g u n d y  w h i c h  
g r a d u a l l y  t u r n s  d a r k  p u r p l e  a n d  t h e n  p u r p l e  b r o w n  p r i o r  t o  h a t c h i n g  o f  
t h e  e g g s  ( E r d m a n  a n d  B l a k e ,  1 9 8 8 a ) .  T h e  e g g s  o f  C .  g u i n q u d e n s  a r e  n o r m a l l y  
r e d  o r a n g e  w h i c h  c h a n g e  t o  b r o w n  p u r p l e  a n d  t h e n  b l a c k  a s  d e v e l o p m e n t  
a d v a n c e s  ( H a e f n e r ,  1 9 7 8 ) .  A m o n g  c o a s t a l  c r a b s  o f  s o u t h  e a s t  c o a s t  o f  
i n d i a ,  P r a s a d  a n d  T a m p i  ( 1 9 5 3 )  n o t i c e d  a  r i g h t  y e l l o w  c o l o u r  f o r  t h e  
e g g s  o f  1 : .  p e l a g i c u s  i m m e d i a t e l y  a f t e r  o v i p o s i t i o n ,  w h i c h  s u b s e q u e n t l y  
c h a n g e d  t o  l i g h t  b r o w n  a n d  f i n a l l y  t o  g r e e n i s h  b l a c k  a t  t h e  t i m e  o f  h a t c h i n g  
M o r e  r e c e n t l y  P a d a y a t t i  ( 1 9 9 0 )  r e p o r t e d  t h e  c o l o u r  o f  e g g .  m a s s  o f  o v i g e r o u s  
C .  ( Q . )  f e r i a t u s  t o  b e  o r a n g e  r e d  i n  c o l o u r  i n  t h e  i n i t i a l  s t a g e ,  w h i c h  
g r a d u a l l y  t u r n s  t o  y e l l o w i s h  b r o w n ,  b r o w n  a n d  t h e n  t o  b l a c k  a t  t h e  t i m e  
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o f  h a t c h i n g .  I n  t h e  p r e s e n t  s p e c i e s  a l s o  t h e  e g g  l I l a s s  i s  f o u n d  t o  e  m o r e  
o r  l e s s  i n  s a m e  c o l o u r  a s  i n  C .  ( C . )  f e r i a t u s  a t  a l l  s t a g e s  o f  e m b r y o n i c  
d e v e l o p m e n t .  
F o o d  a n d  F e e d i n g  
D u r i n g  t h e  p e l a g i c  e x i s t e n c e ,  a s  r e v e a l e d  f r o m  t h e  d a t a  o f  j u v e n i l e  
a n d  s u b a d u l t  c r a b s ,  C .  ( G . )  s m i t h i i  f e e d s  m o r e  a c t i v e l y  t h a n  d u r i n g  i t s  
b e n t h i c  e x i s t e n c e .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  a m o n g  t h e  j u v e n i l e  c r a b s  
w h o s e  s t o m a c h s  w e r e  e x a m i n e d  a s  m a n y  a s  9 8  %  c o n t a i n e d  f o o d  a n d  m a n y  
o f  t h e m  w e r e  i n  g o r g e d  c o n d i t i o n .  A m o n g  t h e  s u b a d u l t  c r a D S  w h i c h  a l s o  
o c c u r r e d  i n  t h e  p e l a g i c  h a b i t a t  n e a r l y  7 0  %  o f  s t o m a c h s  e x a m i n e d  w e r e  
w i t h  f o o d ,  w h e r e  a s  t h e  p e r c e n t a g e  o f  c r a b s  w i t h  f o o d  i n  t h e  s t o m a c h  
w a s  c o n s i d e r a b l y  l o w  ( 4 0 % )  i n  t h e  c a s e  o f  a d u l t s  o b t a i n e d  f r o m  t h e  b o t t o m .  
I t  w o u l d  t h u s  a p p e a r  t h a t  t h e  f e e d i n g  i n t e n s i t y  i s  c o m p a r a t i v e l y  l o w  a m o n g  
t h e  a d u l t  c r a b s  f o u n d  a t  t h e  b o t t o m .  
I n  t h e  c a s e  o f  t a n n e r  c r a b ,  C h i o n o e c e t e s  b a i r d i  j u v e n i l e s  f e d  m o r e  
i n t e n s i v e l y  t h a n  a d u l t  c r a b s  ( J e w e t t  a n d  F e d e r ,  1 9 8 3 ) .  A m o n g  K i n g  
c r a b  P a r a l i t h o d e s  c a m a t s c h a t i c a  
s i m i l a r  o b s e r v a t i o n  h a v e  b e e n  m a d e  
b y  s e v e r a l  a u t h o r s  ( L o g v i n i o v i c h ,  1 9 4 5 ;  C u n n i n g h a m  1 9 6 9 ;  J e w e t t  a n d  
F e d e r ,  1 9 8 2 1 ·  S t u d y i n g  t h e  f o o d  a n d  f e e d i n g  a c t i v i t y  o f  C .  b a i r d i  J e w e t t  
a n d  F e d e r  ( 1 9 8 3 )  c o n c l u d e d  t h a t  " s m a l l  c r a b s  m i g h t  b e  e x p e c t e d  t o  f e e d  
m o r e  i n t e n s i v e l y  t h a n  l a r g e r  c r a b s ,  s i n c e  m o l t i n g  f r e q u e n c y  a m o n g  s m a l l e r  
c r a b s  i s  g r e a t e r  r e q u i r i n g  a  g r e a t e r  e n e r g y  d e m a n d " .  
T h e  f o o d  p r e f e r e n c e  o f  C .  ( G . )  s m i t h i i  c o n f o r m s  t o  t h e  g e n e r a l  
- -
p a t t e r n  o f  f o o d  h a b i t s  o b s e r v e d  i n  b r a c h y u r a n  c r a b s .  
I n  g e n e r a l ,  t h e  
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species is a carnivore feeding on a wide variety of food items that are 
encountered in its nutural surroundings occupie(j ut different phases of 
life. The most common food items consumed inc ;,ude decapod crustaceuns 
and fishes as in the case of most other portunid crabs (Ropes, 1968; 
Caine, 1974; Wurner, 1977; Elner, 1981; lluefner, 1985b;Joel und Sanjeevuraj, 
1986). Qualitutive study of food of the different life stuges however 
reveals notable variations in the types of food predominuntly eaten by 
the crab at different stages of growth. For instance, it is seen that 
the most preferred food item in the juvenile stage are pelagic shrimps, 
crabs and pelagic foraminiferans whereas in the subadults and adult crab 
the same are teleost fishes (myctophids) and brachyuran crabs respectively. 
The high percentage of pelagic shrimps and myctophids in the dietary 
of the juvenile and sUbadult crabs found in the pelagic environment may 
be due to the abundance of such organisms in that habitat. The existence 
of . dense concentration of pelagic shrimps and myctophids in the Deep 
Scattering Layers of the southwest coast of India hus been pointed out 
by some authors (Suseelan and Nair, 1990; Mini Raman and James, 1990). 
Studying the food and feeding habit of the lobster lIomarus americanus, 
Ennis (1973) also arrived at the same conclusion thut the preponderunee 
of prey species in the stomach reflects the relative abundunce of the 
sume in the tJabitat. The ubility of younger stages to prey upon relatively 
fast moving planktonic organisms like pelagic shrimps and myctophids 
is noteworthy. According to Joel and Sanjeevaraj (1986) the better efficiency 
of juvenile crabs to capture more active preys could be due to the slim 
and sharp toothed chela with relatively high proportion of fast contractile 
muscles. Warner (1977) is also of view thut the preying uility is relutively 
more among juvenile crabs than the adults. 
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A strong cannibalistic tendency of C. (G.) smithii is clearly evident 
from the incidence of occurrence of the same species in the stomach 
of juveniles as well as adult stages. In the stomach of some of the juvenile 
crabs obtained in the IKMT samples, fragments of this species accounted 
for a major portion of the food eaten. In the case of adult crabs however, 
this species in the stomach was relatively less although brachyuran remains 
formed one of the major items of food consumed at the bottom. From 
this, it may be inferred that cannibalistic tendency of C. (G.) smithii 
is relatively more pronounced in the juvenile stages which is exclusively 
spend in pelagic realm than in adult crabs. Cannibalism is reported to 
be very common feature among brachyuran crabs both in mature and 
laboratory conditions (Benedict, 1940; Cargo and Cronin, 1951; Darnell, 
1958; Yasuda, 1967; Powels, 1968; Feder and Jewett, 1977; Paul et a!. 
1979; Elner, 1981; Paul, 1981; Jewett and Feder, 1983;Wear and Haddon, 
1987; Joel and Sanjeevaraj, 1986). Jewett and Feder (1983) reports a 
predominance of juveniles of the same species among the crustacean food 
of the tanner crab C. bairdi. According to Paul (1981) cannibalistic 
behaviour in Callinectes arcuatus is more pronounced in areas where 
crab density is maximum. In Indian waters, cannibalism is more common 
in the mud crab, S. serrata and S. tranquebarica (Joel and Sanjeevaraj, 
1986). 
Proximate composition 
Brown (1986) described the meat recovery rate of commercial 
portunids and found that the average recovery rates in P. pelagicus and 
S. serrata were 39% and 29% respectively. Sumpton (1990) reported a 
- 6 ; 5 4 - 3 7 -
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m e a t  r e c o v e r y  r a t e  o f  3 5  %  f o r  C .  n a t a t o r .  T h e  p e r c e n t a g e  o f  m e a t  
c o n t e n t  o f  T .  c r e n a  t a ,  a  p o r t u n i d  s p e c i e s  f o u n d  a l o n g  t h e  s o u t h e a s t  c o a s t  
o f  I n d i a ,  v a r i e d  b e t w e e n  1 6 . 4 %  a n d  2 6 . 3 %  ( M e r c y  T h o m a s ,  1 9 8 5 ) .  I n  
t h e  p r e s e n t  s p e c i e s  t h e  p e r c e n t a g e  o f  m e a t  r a n g e d  b e t w e e n  1 2 . 2 3 %  a n d  
1 8 . 5 % .  T h e  c o m p a r a t i v e l y  s m a l l e r  s i z e  o f  t h e  s p e c i e s  c o u l d  b e  a t t r i b u t e d  
t o  t h e  l o w  m e a t  c o n t e n t .  C h i n n a m m a  G e o r g e  a n d  J a m e s  ( 1 9 7 1 )  o b s e r v e d  
a  l i n e a r  r e l a t i o n s h i p  b e t w e e n  m e a t  w e i g h t  a n d  b o d y  l e n g t h  i n  S .  s e r r a t a .  
P e r c e n t a g e  o f  p r o t e i n  i n  t h e  m e a t  o f  T .  c r e n a t a  r a n g e d  e t w e e n  
6 4 . 9  a n d  7 5 . 2  ( M e r c y  T h o m a s ,  1 9 8 5 ) .  B a d a w i  ( 1 9 7 1 )  r e p o r t e d  a n  a v e r a g e  
p r o t e i n  v a l u e  o f  7 3 . 5  %  i n  d r y w e i g h t  f o r  . ! : .  p e l a g i c u s .  S t u d y i n g  t h e  n u t r i t i v e  
v a l u e  o f  P .  v i g i l  R a d h a k r i s h n a n  ( 1 9 7 9 )  r e p o r t e d  a  v a r i a t i o n  o f  p r o t e i n  
c o n t e n t  b e t w e e n  5 7 . 7 %  a n d  7 6 . 6 % .  D u r i n g  t h e  p r e s e n t  s t u d y  p r o t e i n  
c o n t e n t  o f  m e a t  h a s  b e e n  f o u n d  t o  v a r y  b e t w e e n  5 9 . 8 1 %  a n d  7 1 . 1 0 %  a n d  
d r y  w e i g h t .  T h e  c a r b o h y d r a t e  c o n t e n t  o f  t h e  m e a t  i n  C .  ( G . )  s m i t h i i  
( 2 . 4 1 - 3 . 3 8 )  i s  w i t h i n  t h e  r a n g e  ( 1 . 4 - 9 . 8 % )  r e p o r t e d  f o r  t h e  a l l i e d  s p e c i e s  
T .  c r e n a t a  ( M e r c y  T h o m a s ,  1 9 8 5 - > .  I n . ! : .  v i g i l ,  h o w e v e r ,  R a d h a k r i s h n a n  
( 1 9 7 9 )  r e c o r d e d  a  l o w e r  p e r c e n t a g e  o f  1 . 2 - 2 . 1 .  T h e  l i p i d  c o n t e n t  i n  t h e  
p r e s e n t  s p e c i e s  i s  c o m p a r a t i v e l y  l o w ,  t h e  v a l u e  r a n g i n g  b e t w e e n  6 - 8 %  
a s  a g a i n s t  h i g h e r  v a l u e s  r e p o r t e d  i n } ' ;  c r e n a t a  ( 5 . 4 - 1 5 . 6 % )  b y  M e r c y  T h o m a s  
( 1 9 8 5 )  a n d  i n . ! : .  v i g i l  ( 1 6 . 8 - 3 1 . 9 % )  b y  R a d h a k r i s h n a n  ( 1 9 7 9 ) .  I n . ! : .  p e l a g i c u s  
h o w e v e r  B a d a w i  ( 1 9 7 1 )  r e c o r d e d  a  m u c h  l o w e r  v a l u e  o f  4 . 7 8 %  f r o m  E g y p t i a n  
w a t e r s .  
S E C T I O N  3  
D I S T R I B U T I O N ,  A B U N D A N C E  A N D  P O P U L A T I O N  C H A R A C T E R I S T I C S  
I t  h a s  b e e n  e s t a b l i s h e d  i n  t h e  p r e v i o u s  c h a p t e r  t h a t  t h e  s p e c i e s  
o c c u p i e s  t w o  h a b i t a t s  - t h e  b e n t h i c  a n d  p e l a g i c  h a b i t a t s  - i n  i t s  l i f e  h i s t o r y .  
I n  o r d e r  t o  u n d e r s t a n d  t h e  p a t t e r n  o f  d i s t r i b u t i o n  a n d  p o p u l a t i o n  c h a r a -
c t e r i s t i c s  o f  t h e  s p e c i e s  i n  t h e s e  t w o  e c o l o g i c a l  r e g i m e s ,  t h e  c o l l e c t i o n s  
t a k e n  b y  t h e  I s a a c s - K i d d  M i d w a t e r  T r a w l  ( I K M T )  , p e l a g i c  t r a w l  a n d  b o t t o m  
t r a w l s  d u r i n g  t h e  c r u i s e s  o f  F O R V  S a g a r  S a m p a d a  h a v e  b e e n  s t u d i e d  s e p a -
r a t e l y  a n d  t h e  r e s u l t s  a r e  d i s c u s s e d  i n  t h i s  c h a p t e r .  T h e  I K M T  u s e d  d u r i n g  
t h e  c r u i s e s  h a d  2 . 5  m  l e n g t h  a n d  4  m  v e r t i c a l  o p e n i n g  w i t h  a  m e s h  s i z e  
o f  1 . 5  m m  ( s t r e t c h e d )  a t  t h e  c o d - e n d .  T h e  n e t  s a m p l e c  t n e - p l a n k t o n i c  
o r g a n i s m s  o f  t h e  D e e p  S c a t t e r i n g  L a y e r s  ( D S L )  w h i c h  o c c u p i e d  t h e  u p p e r  
s t r a t a  o f  o c e a n  u p  t o  a  m a x i m u m  d e p t h  o f  6 0 0  m  f r o m  t h e  s u r f a c e  ( S u s e e l a n  
a n d  N a i r ,  1 9 9 0 ) .  T h e  D S L  w a s  s i n g l e  l a y e r e d  o r  m u l t i  l a y e r e d  w i t h  v a r y i n g  
i n t e n s i t i e s  a n d  c h a r a c t e r i s t i c  p a t t e r n  ( M a t h e w  a n d  N a t a r a j a n ,  1 9 9 0 ;  M e n o n  
a n d  P r a b h a d e v i ,  1 9 9 0 ) .  T h e  p r i n C i p a l  l a y e r s  a r e  f o u n d  g e n e r a l l y  i n  t h e  
d e p t h  r a n g e  2 0 0 - 6 0 0  m  e s p e c i a l l y  d u r i n g  d a y  t i m e .  T h e  n e t  w a s  o p e r a t e d  
a t  t h e  a p p r o p r i a t e  d e p t h  o f  D S L  r e c o r d e d  b y  e c h o s o u n d e r s  a t  a  f r e q u e n c y  
o f  3 8  k h z  a n d  1 2 0  k h z .  U s u a l l y  t h e  s a m p l e s  w e r e  c o l l e c t e d  f r o m  t h e  
p r i n c i p a l  l a y e r  o f  e a c h  s t a t i o n  a n d  t h e  n e t  w a s  o p e r a t e d  f o r  3 0  m i n u t e s  
d u r i n g  e a c h  h a u l  h o r i z o n t a l l y  a l o n g  t h e  D S L  a t  a  t o w i n g  s p e e d  o f  3  k n o t s /  
h o u r .  O f  t h e  t o t a l  n u m b e r  o f  4 3 3  I K M T  o p e r a t i o n s ,  2 6 1  w e r e  t a k e n  o n  
t h e  w e s t  c o a s t ,  1 2 8  o n  t h e  e a s t  c o a s t  a n d  4 4  a r o u n d  A n d a m a n - N i c o b a r  
I s l a n d s .  T h e  d i s t r i b u t i o n  o f  h a u l s  t a k e n  b y  t h i s  g e a r  i n  e a c h  o f  t h e  
h a l f  d e g r e e  s q u a r e  i s  s h o w n  i n  F i g .  9 .  
1 0 0  
1 0 1  
T h e  p e l a g i c  t r a w l  u s e d  b y  F U K V  S a g a r  S n m p a d a  h a d  a  m a x i m u m  
t o t a l  l e n g t h  o f  1 0 0  m ,  h e a d  r o p e  l e n g t h  o f  4 6 . 4  m  a n d  f o o t  r o p e  l e n g t h  
o f  2 6  m  w i t h  a  u n i f o r m  m e s h  s i z e  o f  4 0  m m  ( s t r e t c h e d )  a t  c o d  - e n d .  
T h e  n e t  o p e r a t e d  u p  t o  a  m a x i m u m  d e p t h  o f  4 0 0  m  f r o m  t h e  s u r f a c e  a n d  
d u r i n g  e a c h  o p e r a t i o n  i t  w a s  t r a w l e d  f o r  3 0 - 4 5  m i n u t e s  a t  a  t o w i n g  s p e e d  
o f  3 . 5 - 4 . 5  k n o t s .  
O f  t h e  t o t a l  N o .  o f  3 3 4  p e l a g i c  t r a w l i n g  o p e r a t i o n s ,  
1 6 5  w e r e  t a k e n  o n  t h e  w e s t  c o a s t ,  8 5  o n  t h e  e a s t  c o a s t  a n d  8 4  a r o u n d  
t h e  A n d a m a n - N i c o b a r  i s l a n d s .  T h e  t r a w l i n g  w a s  c o n d u c t e d  b e t w e e n  l a t i t u d e s  
0 5 ° 0 0 '  a n d  2 2 ° 0 0 ' N  i n  t h e  A r a b i a n  S e a  a n d  l a t i t u d e s  0 5 ° 0 0 '  t o  2 1 ° 0 0 ' N  
i n  t h e  B a y  o f  B e n g a l .  T h e  d i s t r i b u t i o n  o f  h a u l s  t a k e n  b y  t h i s  g e a r  i n  
e a c h  o f  t h e  h a l f  d e g r e e  s q u a r e  i s  s h o w n  i n  F i g .  1 1 .  
)  
T h e  b o t t o m  t r a w l i n g  o p e r a t i n s  w e r e  u n d e r t a k e n  u s i n g  m a i n l y  t h e  
; -
H i g h  S p e e d  D e m e r s a l  t r a w l s  ( H S D T  1 ,  2  I X  3 )  d e v e l o p e d  b y  t h e  C e n t r a l  
I n s t i t u t e  o f  F i s h e r i e s  T e c h n o l o g y ,  C o c h i n  ( P a n L i _ , - , r ,  1 9 9 0 ) .  
T h e s e  n e t s  
a r e  i : I 1 s i c a l l y  t w o  s e a m  o r  f o u r  s e a m  t y p e  o f  d e m e r s a l  t r a w l  o f  4 4 . 5 - 4 6 . 5  m  
t o t a l  l e n g t h ,  2 3 . 2 - 2 8 . 0  m  h e a d  r o p e  l e n g t h  a n d  2 6  I n  f o o t  r o p e  l e n g t h .  
T h e  m e s h  s i z e  a t  c o d - e n d  w a s  u n i f o r m l y  4 0  m m  ( s t r e t c h e d )  a n d  t h e  n e t  
w a s  o p e r a t e d  a t  a  t r a w l i n g  s p e e d  r a n g i n g  3 . 5 - 4 . 5  k n o t s .  
T h e  d u r a t i o n  
o f  b o t t o m  t r a w l i n g  v a r i e d  b e t w e e n  3 0  m i n u t e s  a n d  1  h o u r .  T h e  b o t t o m  
t r a w l i n g  w a s  c o n d u c t e d  b e t w e e n  3 0  a n d  7 7 7  m  d e p t h  o n  t h e  c o n t i n e n t a l  
s h e l f  a n d  u p p e r  c o n t i n e n t a l  s l o p e .  M o s t  o f  t h e  t r a w l i n g  o p e r a t i c . ; s  h o w e v e r ,  
w e r e  c a r r i e d  o u t  b e t w e e n  5 0  a n d  4 5 0  m  d e p t h .  O u t  o f  4 4 5  h a u l s  e x a m i n e d  
d u r i n g  t h e  p r e s e n t  s t u d y ,  2 4 3  h a u l s  w e r e  t a k e n  o n  t h e  w e s t  c o a s t ,  1 7 8  
o n  t h e  e a s t  c o a s t  a n d  2 5 4  i n  A n d a r n F l f l - N i c o b a r  I s l a n d s .  F i g . 1 3  s h o w s  t h e  
d i s t r i b u t i o n  o f  b o t t o m  t r a w l i n g  o p e r a t i o n s .  
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SPATIAL DISTRIBUTION AND ABUNDANCE 
Pelagic realm 
The distribution of C. (G) smithii in the pelagic realm was studied 
based on its occurrence and numerical abundance in the IKMT collection 
as well as the pelagic trawl collections. Out of the 433 samples of IKMT 
examined from different regions of Indian coast, the crab was represented 
in 108 samples in highly varying numbers ranging between 1-862 per haul 
(Fig. 10). The crabs formed approximately 0.3% in the total DSL population 
in terms of number, the maximum percentage being 81.3 recorded off 
Colachel, (near Cape Comorin)(Fig. 10). 
In the Eastern Arabian Sea, where 88 hauls proved to be positive 
in terms of presence of these crabs out of 261 hauls taken, the species 
has been recorded through out the west coast of India between Cape 
Comorin in the south and Dwaraka in the north (08°15'N 21°30'N). A 
few hauls north of Dwaraka did not yield any specimen of the species. 
In general, the crab was sparsely distributed in the oceanic waters except 
for a few large collections taken near the Lakshadweep (Fig.l0), where 
its number per haul recorded was less than 10 in most of the positive 
hauls. Dense concentration was recorded mostly in the neritic and contiguous 
waters (Fig. 10). The minimum depth of the station from where the 
species has been encountered was 48 m at Lat. 14°00'N and 74°10'E. 
Table 8 gives details of the samples containing more than 10 crab/haul. 
In the North West coast, the area between Marma Goa and Bombay recorded 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1 0 5  
o f  1 1 6  a n d  2 1 7  n u m b e r s  w e r e  r e c o r d e d  o f f  R a t n a g i r i  a n d  V e r a v a l  r e s p e c t -
i v e l y .  I n  t h e  s o u t h w e s t  r e g i o n  c a t c h e s  a b o v e  1 0 0  n u m b e r s / h a u l  w e r e  
r e c o r d e d  i n  r e l a t i v e l y  m o r e  n u m b e r  o f  s t a t i o n s ,  m a j o r i t y  o f  t h e  r i c h  c o l l e -
c t i o n s  h a v i n g  b e e n  r e c o r d e d  o f f  t h e  K e r a l a  C o a s t .  T h e  m a x i m u m  n u m b e r /  
h a u l  a m o u n t e d  t o  8 6 2  w h i c h  w a s  r e c o r d e d  s o u t h w e s t  o f f  Q u i l o n  ( F i g .  1 0 ) .  
O n  t h e  e a s t  c o a s t ,  o u t  o f  t h e  1 2 8  h a u l s  t a k e n ,  2 0  h a u l s  w e r e  p o s i t i v e  
w i t h  c r a b s  n u m b e r i n g  1 - 6 0  p e r  h a u l .  I t  w a s  f o u n d  t o  b e  d i s t r i b u t e d  a l m o s t  
t h r o u g h o u t  t h e  a r e a  s u r v e y e d  i n c l u d i n g  t h e  w a t e r s  o f f  C a p e  C o m o r i n ,  
G u l f  o f  M a n n a r  a n d  t h e  C e n t r a l  a n d  W e s t e r n  r e g i o n  o f  t h e  B a y  o f  B e n g a l .  
T h e  c r a b s  w e r e  r e c o r d e d  g e n e r a l l y  f r o m  t h e  o c e a n i c  w a t e r s  o f  t h i s  c o a s t  
( F i g .  1 0 ) .  O n  f e w  o c c a s i o n s ,  h o w e v e r  t h e  s p e c i e s  w a s  t a k e n  i n  t h e  c o a s t a l  
w a t e r s  a l s o  u p t o  a  m i n i m u m  d e p t h  o f  4 2  m  e s p e c i a l l y  o f f  C a p e  C o m o r i n .  
T a b l e  9  g i v e s  d e t a i l s  o f  t h e  s a m p l e s  c o n t a i n i n g  m o r e  t h a n  1 0  c r a b s  p e r  
h a u l .  I t  m a y  b e  s e e n  f r o m  t h e  t a b l e  t h a t  d e n s i t y  o f  c r a b  p o p u l a t i o n  
s a m p l e d  b y  I K M T  w a s  p o o r  i n  t h e  e a s t  c o a s t  w h e n  c o m p a r e d  w i t h  c o l l e -
c t i o n s  r e c o r d e d  o n  t h e  w e s t  c o a s t .  T h e  m a x i m u m  n u m b e r  o f  c r a b s  r e c o r d e d  
p e r  h a u l  a m o u n t e d  t o  o n l y  6 0 ,  w h i c h  w a s  t a k e n  o f f  M a d r a s .  A r e a  o f  
f a i r  a b u n d a n c e  o f  c r a b s  w h e r e  e x t r e m e l y  p a t c h y  a n d  t h e  s a m e  w e r e  r e c o r d e d  
i n  t h e  c e n t r a l  a n d  s o u t h e r n  r e g i o n  o f  B a y  o f  B e n g a l  a n d  o f f  M a d r a s  w h e r e  
d e p t h  o f  s t a t i o n  r a n g e d  a b o u t  3 4 0 0 - 3 8 0 0  m .  O n  t h e  m i d d l e  a n d  u p p e r  
e a s t  c o a s t ,  t h o u g h  a  n u m b e r  o f  I K M T  o p e r a t i n s  w e r e  c a r r i e d  o u t  t h e  
c r a b  w e r e  t a k e n  f r o m  t h e  n e r i t i c  a n d  n e a r b y  o c e a n i c  w a t e r s .  
T h e  I K M T ( 4 4 )  s a m p l i n g  c a r r i e d  o u t  i n  t h e  A n d a m a n  N i c o b a r  r e g i o n s  
d i d  n o t  y i e l d  a n y  p o s i t i v e  h a u l s  f o r  t h i s  c r a b .  
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TABLE 8. Catch details of C. (G.) smithii in the IKMT collections yielding 
more than 10 crabs/haul on the west coast. 
SI. Date of Position Depth of N
o. of 
No. Operation - - - - - - - - - - - - - Station cr
abs 
Latitude Longitude (m) 
(N) (E) 
1 03.08.1985 06°46' 75°58' 1875 1
1 
2 15.04.1985 07°24' 75°50' 1821 24 
3 16.04.1985 07°30' 75°30' 2765 862 
4 17.04.1985 07°31' 76°47' 1670 
76 
5 25.06.1986 08°58' 75°46' 320 
22 
6 28.06.1986 09°29' 75°58' 163 
52 
7 27.03.1985 09°29' 74°15' 2671 
172 
8 28.06.1986 10°00' 75°47' 260 
72 
9 02.07.1986 10°27' 75°55 ' 228 172 
10 10.08.1985· 11°00' 72°01' 1645 37 
11 12.08.1985 11 °02' 75°19' 165 16 
12 01.07.1986 11°03' 75°77' 260 23 
13 01.07.1986 11°28' 75°02' 262 59 
14 13.09.1985 11°59' 71°30' 1724 172 
15 13.01.1986 12°00' 74°00' 1572 148 
16 14.02.1985 12°50' 71 °58' 1646 
11 
17 23.08.1985 13°59' 69°33' 4109 
37 
18 08.12.1985 14°00' 74°10' 48 
26 
19 25.08.1985 14°59' 73°00' 230 
37 
20 18.07.1986 15°30' 73°31 ' 150 
89 
21 24.08.1985 16°00' 68°20' 3870 13 
22 19.12.1985 16°00' 72°40' 504 96 
23 12.08.1985 16°30' 73°30' 115 58 
24 11.10.1985 17°30' 72°30' 96 116 
25 18.12.1985 21°00' 69°22' 174 
217 
1 0 ' 1  
I n  t h e  p e l a g i c  t r a w l ,  t h e  c r a b  w a s  c a u g h t  i n  c o m p a r a t i v e l y  g r e a t e r  
n u m b e r s  t h a n  i n  t h e  I K M T  o p e r a t i o n s .  O u t  o f  3 3 4  p e l a g i c  t r a w l  h a u l s  
( F i g .  1 1 )  e x a m i n e d  7 2  h a u l s  p r o v e d  t o  b e  p o s i t i v e  w i t h  t h e  c r a b s  i n  v a r y i n g  
n u m b e r s  r a n g i n g  f r o m  2  t o  5 4 , 3 0 6  p e r  h o u r  o f  t r a w l i n g .  
I n  t h e  e a s t e r n  A r a b i a n  S e a  w h e r e  4 8  h a u l s  p r o v e d  t o  b e  p o s i t i v e  
o u t  o f  t h e  1 6 5  h a u l s  t a k e n ,  t h e  s p e c i e s  o c c u r r e d  t h r o u g h o u t  t h e  c o a s t  
b e t w e e n  s o u t h  o f f  C a p e  C o m o r i n  a n d  S o u r a s h t r a  c o a s t  ( 0 5 ° 0 0 ' N - 2 1 ° 0 0 ' N )  
( F i g .  1 2 ) .  T h e  c r a b  w a s  f a i r l y  a b u n d a n t  i n  t h e  p e l a g i c  t r a w l  h a u l s  a l m o s t  
t h r o u g h o u t  t h e  c o a s t .  T h e  c a t c h  d e t a i l s  o f  h a u l s  y i e l d i n g  m o r e  t h a n  1 0 0  
c r a b s / h o u r  o f  t r a w l i n g  o n  t h i s  c o a s t  a r e  g i v e n  i n  T a b l e  1 0 .  T h e  d e n s i t y  
o f  t h e  c r a b  p o p u l a t i o n  w a s  c o m p a r a t i v e l y  l o w  i n  t h e  n o r t h  w e s t e r n  r e g i o n ,  
w h e r e  f a i r l y  a b u n d a n t  p o p u l a t i o n  w a s  r e c o r d e d  o n l y  o f f  V e r a v a l  i n  t h e  
o c e a n i c  w a t e r s .  
I n  t h e  s o u t h w e s t  c o a s t ,  o n  t h e  c o n t r a r y ,  t h e  p e l a g i c  
t r a w l  r e c o r d e d  s e v e r a l  r i c h  c o l l e c t i o n s  o f  t h e  c r a b  i n  t h e  n e r i t i c  a n d  
c o n t i g u o u s  o c e a n i c  w a t e r s  o f f  T r a v a n c o r e  c o a s t  a n d  C a p e  C o m o r i n .  T h e  
m i n i m u m  d e p t h  a t  w h i c h  t h e  c r a b  w a s  c a u g h t  i n  t h e p e l a g i c  t r a w l  f r o m  
t h i s  c o a s t  w a s  8 3  m  o f f  Q u i l o n  w h e r e  a  s i n g l e  h a u l  t a k e n  o n  2 4 t h  J u l y  
1 9 8 5  y i e l d e d  a n  u n u s u a l l y  h e a v y  c a t c h  o f  5 4 , 3 0 6  c r a b s  f o r  h a l f  h o u r  o f  
t r a w l i n g .  A  s i m i l a r  d e n s e  c o n c e n t r a t i o n  o f  c r a b s  y i e l d i n g  m o r e  t h a n  5 0 0  
c r a b s / h a u l  w a s  a l s o  r e c o r d e d  i n  t h e  o c e a n f c  w a t e r s  w e s t  o f  L a k s h a d w e e p  
i s l a n d s .  I n  a d d i t i o n  t o  t h e s e  p r o d u c t i v e  g r o u n d s ,  f a i r l y  r i c h  s h o a l s  w e r e  
a l s o  n o t i c e d  a r o u n d  L a k s h a d w e e p  i s l a n d s  a n d  i n  t h e  o c e a n i c  w a t e r s  o f  





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1 1 0  
T A i l L E  9 .  C a t c h  d e t u i l s o f  C .  ( G . )  s m i t h i i  i n  t h e  [ K M ' ! '  c o l l e c t i o n s  y i e l d i n g  m o r e  t h u n  
1 0  c r a b s / h a u l  o n - t h e  e a s t  c o a s t .  
S I .  D a t e  o f  
P o s i t i o n  D e p t h  N o .  o f  
N o .  O p e r a t i o n  
- - - - - - - - - - - - - - -
o f  c r a b s  
L a t i t u d e  L o n g i t u d e  s t a t i o n  
( N )  ( E )  
( m )  
1  1 0 . 0 6 . 1 9 8 6  
0 6 ° 5 5 '  8 7 ° 0 0 '  3 7 5 6  
1 4  
2  1 1 . 0 6 . 1 9 8 6  
0 6 ° 5 5 '  
8 6 ° 0 0 '  3 8 2 6  
5 6  
3  1 1 . 0 6 . 1 9 8 6  0 7 ° 0 0 '  
8 5 ° 0 0 '  3 8 1 5  
4 3  
4  2 1 . 0 7 . 1 9 8 5  0 7 ° 3 Q '  
0 7 ° 5 1  '  
1 2 1  
1 6  
5  
2 1 . 0 7 . 1 9 8 5  
0 7 ° 5 1  '  
7 7 ° 5 6 '  
4 2  
1 6  
6  2 1 . 0 7 . 1 9 8 5  0 7 ° 5 2 '  7 8 ° 1 2 '  6 9 7  
1 6  
7  1 0 . 0 6 . 1 9 8 6  1 2 ° 3 0 '  8 1 ° 1 0 '  3 4 0 3  
6 0  
8  
0 8 . 0 5 . 1 9 8 6  1 5 ° 0 0 '  8 7 ° 2 4 '  2 8 6 5  
2 2  
1 1 1  
O n  t h e  e a s t  c o a s t  t h e  s p e c i e s  w a s  c a u g h t  i n  t h e  p e l a g i c  t a w l  
o n l y  f r o m  t h e  G u l f  o f  M a n n a r  a n d  t h e  a d j o i n i n g  o c e a n i c  w a t e r s  u p t o  L a t i t u d e  
0 5 ° 0 0 ' N ,  i n  t h e  S o u t h  E a s t  c o a s t  r e g i o n  b e t w e e n  p o i n t  C a l i m e r e  a n d  
M a c h a l i p a t n a m ,  a n d  e a s t  o f  S r i l a n k a  b e t w e e n  L a t i t u d e s  0 6 ° 0 0 ' - 0 9 ° 3 0 ' N  
a n d  l o n g  8 6 ° 0 0 '  - 8 8 ° 0 0 ' E  i n  t h e  s o u t h e r n  B a y  o f  B e n g a l .  T a b l e  1 1  s h o w s  
d e t a i l s  o f  p r o d u c t i v e  h a u l s  i n  t h i s  r e g i o n .  T h e  m a x i m u m  n u m b e r  o f  ( 5 2 0  n o s )  
o f  c r a b s / h o u r  o f  t r a w l i n g  w a s  r e c o r d e d  i n  t h e  o c e a n i c  w a t e r s  b e t w e e n  
P o i n t - C a l i m e r e  a n d  M a d r a s  a t  a  b o t t o m  d e p t h  o f  a b o u t  3 5 0 0  m  a t  l a t .  
1 1 " 3 0 ' N  a n d  L o n g .  8 2 ° 0 0 ' E  i n  D e c e m b e r  1 9 8 6 .  A  s i m i l a r  r i c h  h a u l  w a s  
a l s o  r e c o r d e d  f r o m  t h e  s o u t h e r n  c e n t r a l  r e g i o n  o f  B a y  o f  B e n g a l  a t  l a t .  
0 9 ° 0 0 ' N  a n d  l o n g .  8 7 ° 0 5 ' E  ( 5 1 5  n o s )  w h e r e  b o t t o m  h a d  d e p t h  o f  a b o u t  
3 5 4 0  m .  I n  m o s t  o f  t h e  o t h e r  a r e a s  o f  t h e  e a s t  c o a s t  w h e r e  p e l a g i c  
t r a w l i n g  h a s  b e e n  a t t e m p t e d ,  t h e r e  w a s  n o  c a t c h  o f  t h e  c r a b  w h u t  s o  
e v e r .  
I n  t h e  A n d a m a n - N i c o b a r  r e g i o n ,  f r o m  w h e r e  a s  m a n y  u s  4 4  h a u l s  
w h e r e  t a k e n  o n  t h e  w e s t e r n  s i d e  o f  t h e  i s l a n d s  a n d  4 0  h a u l s  i n  t h e  A n d a m a n  
s e a ,  t h e  c r a b  w a s  r e p r e s e n t e d  o n l y  i n  4  h a u l s  t a k e n  f r o m  t h e  B a y  o f  
B e n g a l  a r e a .  T h e r e  w a s  a b s o l u t e l y  n o  c r a b  i n  t h e  c o l l e c t i o n  t a k e n  f r o m  
t h e  A n d a m a n  s e a .  T h e  c r a b  p o p u l a t i o n  s h o w e d  a  d i s t r i b u t i o n  i n  c o n t i n u -
a t k n  w i t h  t h e  s t o c k  r e c o r d e d  i n  t h e  c e n t r a l  s o u t h e r n  r e g i o n  o f  B a y  
o f  B e n g a l .  
I n  o r d e r  t o  u n d e r s t a n d  t h e  v e r t i c a l  d i s t r i b u t i o n  p a t t e r n  o f  t h e  
c r a b  i n  t h e  p e l a g i c  r e a l m  t h e  c r a b  c a t c h  d a t a  h a s  b e e n  c o m p i l e d  d e p t h  
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TABLE 10. Catch details of C. (G.) smithii in the pelagic trawl collections 






















































































































1 1 3  
T A B L E  1 1 .  C a t c h  d e t a i l s  o f  C .  ( G . )  s m i t h i i  i n  t h e  p e l a g i c  t r a w l  c o l l e c t i o n s  
y i e l d i n g  m o r e  t h a n 1 0 0 c r a b s / h a u l  o n  t h e  e a s t  c o a s t .  
S I .  







D a t e  o f  
o p e r a t i o n  
2 2 . 0 8 . 1 9 8 6  
0 7 . 0 6 . 1 9 8 6  
2 1 . 1 2 . 1 9 8 6  
1 8 . 1 2 . 1 9 8 6  
2 1 . 1 2 . 1 9 8 6  
1 9 . 1 2 . 1 9 8 6  
L a t i t u d e  
( N )  
0 6 ° 3 0 '  
0 9 ° 0 0 '  
1 1 ° 0 0 '  
1 1 ° 3 0 '  
1 1 ° 2 6 '  
1 2 ° 3 6 '  
P o s i t i o n  
L o n g i t u d e  
( E )  
' 7 8 ° 0 0 '  
8 7 ° 0 5 '  
8 0 ° 1 0 '  
8 2 ° 0 0 '  
7 9 ° 5 9 '  
8 2 ° 3 1  '  
D e p t h  o f  
s t a t i o n  
( , r n )  
2 9 8 3  
3 5 3 7  
7 5  
3 4 6 3  
5 3 2  
3 3 7 0  
T o t a l  N o .  
o f  c r a b s  
1 2 6  
5 1 5  
1 2 6  
5 2 0  
1 2 6  
1 8 9  
1 1 4  
w i s e  b e t w e e n  0  a n d  4 0 0  m  c o v e r e d  b y  p e l a g i c  t r a w l  a t  5 0  m  d e p t h  i n t e r v a l s  
( T a b l e  1 2 ) .  T h e  a n a l y s i s  h a s  s h o w n  t h a t  t h e  c r a b  o c c u p i e s  a l l  t h e  d e p t h  
s t r a t a  o f  t h i s  p e l a g i c  z o n e ,  t h e  a b u n d a n c e  o f  c r a b ,  h o w e v e r ,  d i d  n o t  i n d i c a t e  
a n y  s i g n i f i c a n t  p a t t e r n .  
B a r r i n g  a  h e a v y  c a t c h  o f  c r a b s  a m o u n t i n g  t o  
o v e r  5 4 , 0 0 0  n u m b e r / h a u l  r e c o r d e d  f o r  a n  e x c e p t i o n a l l y  h i g h  c a t c h  r a t e  
a t  0 - 5 0  m  d e p t h ,  t h e r e  i s  n o  c o n s i s t t i ) ( ] c y  i n  a b u n d a n c e  o f  t h e  c r a b  i n  
d i f f e r e n t  d e p t h  s t r a t a .  
B e n t h i c  r e a l m  
B o t t o m  t r a w l i n g  o p e r a t i o n s  c a r r i e d  o u t  o n  t h e  c o n t i n e n t a l  s h e l f  
a n d  u p p e r  c o n t i n e n t a l  s l o p e  b e t w e e n  3 0  t o  7 7 7  m  d e p t h  i n d i c a t e d  a  w i d e  
d i s t r i b u t i o n  o f  t h e  s p e c i e s  a t  t h e  b o t t o m  a l o n g  t h e  I n d i a n  c o a s t .  D e t a i l s  
o f  p r o d u c t i v e  a r e a s  a r e  s h o w n  i n  T a b l e  1 3 .  
O u t  o f  4 4 5  b o t t o m  t r a w l  
h a u l s  e x a m i n e d ,  4 2  h a u l s  y i e l d e d  c r a b s  i n  v a r y i n g  d e g r e e s  o f  a b u n d a n c e .  
O n  t h e  w e s t  c o a s t  t h e  c r a b  w a s  r e p r e s e n t e d  i n  3 7  haul;--O~~IS 
- - - - - , -
t a k e n  b e t w e e n  C a p e  C o m o r i n  a n d  K u t c h .  T h e  s p e c i e s  w a s  f o u n d  t o - - - - - - - - - -
b e  d i s t r i b u t e d  i n  t h e  o f f s h o r e  w a t e r s  b e t w e e n  C a p e  C o m o r i n  a n d  B o m b a y  
o c c u p y i n g  u p  t o  3 5 6  m .  I n  t h e  n o r t h w e s t  r e g i o n  i t  w a s  s p a r s e l y  d i s t r i b u t e d  
a n d  r e c o r d e d  b e t w e e n  8 8  t o  9 3  m  b o t t o m  d e p t h .  T h e  s o u t h w e s t  c o a s t  
r e g i o n  h a s  b e e n  f o u n d  t o  b e  d e n s e l y  p o p u l a t e d  ( F i g .  1 4 )  w i t h  t h i s  s p e c i e s  
w i t h  m a x i m u m  c a t c h  r a t e s  o f  n e a r l y  1 . 8  t o n n e s / h o u r .  D e n s e  c o n c e n t r a t i o n s  
w e r e  r e c o r d e d  b e t w e e n  M a n g a l o r e  a n d  P o n n a n i  i n  t h e  N o r t h  a n d  C o c h i n  
a n d  C a p e  C o m o r i n  i n  t h e  s o u t h .  A s  m a n y  a s  7  h a u l s  y i e l d e d  m o r e  t h a n  
1 0 0  k g / h o u r  a l o n g  t h i s  c o a s t .  T h e  m a x i m u m  ( 1 1 0 0 - 1 7 4 0  k g )  h a v i n g  b e e n  
r e c o r d e d  o f f  A l l e p p e y .  
T h e  s p e c i e s  h a s  b e e n  r e c o r d e d  a l o n g  t h i s  c o a s t  
a t  d e p t h  b e t w e e n  8 8  t o  3 5 6  m .  
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1 1 8  
T A B L E  1 3 .  C a t c h  d e t a i l s  o f  C .  ( G . )  s m i t h i i  i n  t h e  b o t t o m  t r a w l  c o l l e c t i o n s  
y i e l d i n g  m o r e  t h a n  1 0 k g .  o f  c r a b s / h o u r  o f  t r a w l i n g .  
S I .  
N o .  










1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
D a t e  
C O A S T  
2 5 . 0 8 . 1 9 8 6  
1 4 . 1 2 . 1 9 9 1  
0 2 . 0 1 . 1 9 8 8  
1 0 . 1 2 . 1 9 8 7  
0 2 . 0 1 . 1 9 8 8  
1 2 . 1 2 . 1 9 9 1  
1 0 . 1 2 . 1 9 9 1  
1 9 . 1 1 . 1 9 9 1  
0 6 . 0 1 . 1 9 8 8  
0 6 . 0 1 . 1 9 8 8  
0 6 . 0 1 . 1 9 8 8  
1 9 . 1 1 . 1 9 9 1  
1 2 . 1 2 . 1 9 9 1  
0 8 . 0 1 . 1 9 8 8  
0 9 . 0 1 . 1 9 8 8  
1 6 . 1 2 . 1 9 9 1  
2 9 . 1 1 . 1 9 9 1  
2 8 . 1 1 . 1 9 9 1  
2 7 . 1 1 . 1 9 9 1  
2 6 . 1 1 . 1 9 9 1  
E A S T  C O A S T  
2 1 . 0 6 . 1 9 8 8  
2  2 5 . 0 3 . 1 9 8 8  
3  
2 9 . 0 5 . 1 9 8 8  
4  
2 4 . 0 1 . 1 9 8 7  
P o s i t i o n  
L a t i t u d e  
( N )  
0 7 ° 3 0 '  
0 8 ° 1 9 '  
0 8 ° 2 0 '  
0 8 ° 2 1 '  
0 8 ° 3 8 '  
0 8 ° 5 6 '  
0 8 ° 5 8 '  
0 9 ° 0 2 '  
0 9 ° 0 4 '  
0 9 ° 0 4 '  
0 9 ° 0 8 '  
0 9 ° 0 2 '  
0 9 ° 1 5 '  
0 9 ° 1 8 '  
0 9 °  1 9 '  
0 9 ° 4 8 '  
1 1 ° 1 1 '  
1 1 ° 4 4 '  
1 2 ° 1 7 '  
1 2 ° 3 0 '  
1 0 ° 4 0 '  
1 3 ° 2 3 '  
1 7 ° 2 7 '  
1 8 ° 5 1 '  
L o n g i t u d e  
( E )  
7 7 ° 3 0 '  
7 6 ° 2 8 '  
7 6 ° 0 0 '  
7 6 ° 4 0 '  
7 6 ° 1 1 '  
7 5 ° 4 8 '  
7 5 ° 5 8 '  
7 5 ° 5 6 '  
7 5 ° 4 0 '  
7 5 ° 4 4 '  
7 5 ° 4 0 '  
7 5 ° 5 6 '  
7 5 ° 5 3 '  
7 5 ° 5 5 '  
7 5 ° 5 2 '  
7 5 ° 3 6 '  
7 5 ° 5 8 '  
7 4 ° 3 5 '  
7 4 ° 2 4 '  
7 4 ° 1 2 '  
8 0 ° 1 0 '  
8 0 ° 2 7 '  
8 3 ' 3 3 '  
8 5 ° 0  l '  
D e p t h  
( m )  
8 8  
2 4 5  
2 3 5  
1 7 0  
2 7 3  
3 3 5  
1 9 0  
1 8 5  
2 6 0  
2 9 9  
3 4 4  
1 8 5  
2 2 5  
2 3 9  
3 2 6  
1 9 5  
1 7 0  
1 8 5  
1 7 5  
1 8 5  
1 1 3  
6 0  
2 0 3  
7 1  
C a t c h /  
h r  ( K g )  
1 1 4  
2 6  
7 5  
1 0 0  
3 3  
1 5  
1 8  
1 8 5  
2 4  
4 4  
7 4  
4 8 0  
1 1 0 0  
7 9  
1 7 4 0  
5 7  
4 3  
5 1  
1 7 0  
1 0 9  
1 2  
5 0 0  
8 5  
1 0  
1 1 9  
O n  t h e  e a s t  c o a s t ,  o u t  o f  t h e  1 7 8  t r a w l  h a u l s  t a k e n  5  h a u l s  p r o v e d  
t o  b e  p o s i t i v e .  I n  t h e  G u l f  o f  M a n n a r  t h o u g h  a  f e w  t r a w l i n g  o p e r a t i o n s  
h a v e  b e e n  a t t e m p t e d  t h e  c r a b  w a s  n o t  r e c o r d e d .  T h e  d i s t r i b u t i o n  o f  
t h e  c r a b  a l o n g  t h e  e a s t  c o a s t  e x t e n d e d  b e t w e e n  P o i n t  C a l i m e r e  a n d  
G o p a l p u r .  I n  g e n e r a l  t h e  c a t c h  w a s  c o m p a r a t i v e l y  p o o r  a l o n g  t h i s  c o a s t .  
f a i r l y  d e n s e  c o n c e n t r a t i o n s  b e i n g  o b s e r v e d  t o  b e  h i g h l y  l o c a l i z e d .  T w o  
n o t a b l e  c a t c h e s  w e r e  r e c o r d e d  o n  t h i s  c o a s t ,  o n e  o f f  M a d r a s  a t  6 0  m  
d e p t h  ( 5 0 0  k g / h o u r )  a n d  o t h e r  V i s a k h a p a t n a m  a t  2 0 3  m  d e p t h  ( 8 5  k g / h r . )  
T h e  A n d a r n a n  - N i c o b a r  w a t e r  d i d  n o t  y i e l d  a n y  p o s i t i v e  h a u l  f o r  
t h i s  s p e c i e s  a l t h o u g h  a s  m a n y  a s  2 4  b o t t o m  t r a w l i n g  o p e r a t i o n s  w e r e  
c o n d u c t e d  a r o u n d  t h e  i s l a n d s .  
B A T H Y M E T R I C  D I S T R I B U T I O N  A N D  A B U N D A N C E  
C .  ( G . )  s m i t h i i  i s  r e c o r d e d  d u r i n g  t h e  p r e s e n t  s t u d y  f r o m  a  d e p t h  
o f  6 0  m  t o  3 5 6  m  o n  t h e  c o n t i n e n t a l  s h e l f  a n d  u p p e r  c o n t i n e n t a l  s l o p e .  
T h o u g h  o c c u p y i n g  a l m o s t  t h r o u g h  o u t  t h i s  d e p t h  r a n g e  i n  b o t h  t h e  c o a s t s  
o f  I n d i a  t h e  d e p t h  o f  h i g h  c o n c e n t r a t i o n  v a r i e d  c o n s i d e r a b l y  i n  t h e  w e s t  
a n d  e a s t  c o a s t .  I n  o r d e r  t o  s t u d y  t h e  v a r i a t i o n  i n  t h e  d e n s i t y  o f  c r a b s  
b y  d e p t h  t h e  d a t e  o f  t h e  p o s i t i v e  h a u l s  h a v e  b e e n  c o m p i l e d  d e p t h  w i s e  
i n  4  d e p t h  z o n e s  n a m e l y ,  z o n e  I :  l e s s  t h a n  1 5 0  m ,  Z o n e  2 :  1 5 1 - 2 0 0  m ,  
Z o n e  3 :  2 0 1 - 3 0 0  m  a n d  Z o n e  4  :  3 0 1 - 4 0 0  m  d e p t h s .  T h e  r e l a t i v e  a b u n d a n c e  
o f  c r a b  i n  t h e  d i f f e r e n t  d e p t h  z o n e s  h a v e  b e e n  s t u d i e d  o n  t h e  b a s i s  o f  
a v e r a g e  c a t c h / h o u r  i n  k g  c a l c u l a t e d  f o r  t h e  t o t a l  n u m b e r  o f  p o s i t i v e  h a u l s  
t a k e n  i n  e a c h  o f  t h e  d e p t h  z o n e s  f r o m  t h e  w e s t  a n d  e a s t  c o a s t s  s e p a r a t e l y .  
1 2 0  
O n  t h e  w e s t  c o a s t  t h e  s p e c i e s  w a s  r e c o r d e d  f r o m  8 8  m  t o  3 5 6  
m  d e p t h .  T h e  a v e r a g e  c a t c h  i n  t h e  d e p t h  z o n e s  l e s s  t h a n  1 5 0  m  w o r k e d  
o u t  t o  2 4  k g / h o u r  f o r  a  t o t a l  n u m b e r  o f  3 7  p o s i t i v e  h a u l s .  T h e  c a t c h  
r a t e  i n c r e a s e d  c o n s i d e r a b l y  i n  d e e p e r  d e p t h  z o n e s  ( F i g .  1 4  B ) ,  w i t h  a v e r a g e  
c a t c h / h o u r  r a n g i n g  f r o m  7 2  k g  t o  9 5  k g .  T h e  m a x i m u m  c a t c h  r a t e  o f  
9 4  k g / h o u r  w a s  r e c o r d e d  i n  t h e  d e p t h  z o n e s  2 0 1 - 3 0 0  f i l .  I n  s t i l l  d e e p e r  
w a t e r s ,  h o w e v e r ,  t h e  c a t c h  r a t e  w a s  f o u n d  t o  d e c l i n e  ( 8 2  k g / h o u r ) .  
M o s t  o f  t h e  p o s i t i v e  h a u l s  w i t h  c a t c h e s  o f  1 0 0  k g  a n d  a b o v e  p e r  
h o u r  o f  t r a w l i n g  w e r e  r e c o r d e d  a l o n g  t h e  s o u t h w e s t  c o a s t  o f  I n d i a  i n  
d e p t h  m o r e  t h a n  1 5 1 m ( T a b l e  1 3 ) .  O u t  o f  t o t a l  n u m b e r  o f  3 7  h a u l s  t a k e n  
f r o m  t h i s  c o a s t  t h e  d e p t h  z o n e  l e s s  t h a n  1 5 0  m  r e c o r d e d  o n e  h a u l  w i t h  
1 1 4  k g / h o u r  o f  t r a w l i n g  ( 8 8  m )  o f f  C a p e  C o m o r i n ,  d e p t h  z o n e  1 5 1 - 2 0 0  m  
h a d  4  h a u l s  w i t h  c a t c h e s  r a n g i n g  f r o m  1 0 0 - 4 8 0  k g / h o u r  o f  t r a w l i n g  a n d  
i n  d e p t h  z o n e  2 0 1 - 3 0 0  m  o n e  h a u l  w i t h  a  c a t c h  o f  1 1 0 0  k g / h o u r  a n d  d e p t h  
z o n e  3 0 1 - 4 0 0  m  o n e  h a u l  w i t h  t h e  h i g h e s t  c a t c h  o f  1 7 4 0  k g / h o u r  o f f  
Q u i l o n .  
O n  t h e  e a s t  c o a s t  t n e  s p e c i e s  w a s  r e c o r d e d  f r o m  6 0 - 3 0 6  m  d e p t h .  
T h e  a v e r a g e  c a t c h  i n  t h e  d e p t h  z o n e  l e s s  t h a n  1 5 0  m  w o r k e d  o u t  t o  1 3 5  
k g / h o u r  ( F i g .  1 4 B )  f o r  a  t o t a l  n o .  o f  4  p o s i t i v e  h a u l s  i n v o l v i n g  4  h o u r s  
o f  f i s h i n g .  T h i s  w a s  t h e  m a x i m u m  o f  t h e  c a t c h  r a t e s  r e c o r d e d  i n  t h e  
i n d i v i d u a l  d e p t h  z o n e  o n  t h i s  c o a s t .  T h i s  w a s  d u e  t o  a  s i n g l e  r i c h  h a u l  
a t  6 0  m  d e p t h  o f f  M a d r a s ,  w i t h  t h e  r e c o r d  c a t c h  o f  5 0 0  k g / h o u r  o f  t r a w l i n g  
( T a b l e  1 3 ) .  T h o u g h  a s  m a n y  a s  7  b o t t o m  t r a w l i n g  o p e r a t i o n s  w e r e  c o n d u c t e d  
i n  t h e  d e p t h  z o n e  1 5 1 - 2 0 0  m  e x t e n d i n g  a  t o t a l  e f f o r t  o f  7  h o u r s ,  t h e r e  
w a s  n o  c a t c h  o f  t h i s  s p e c i e s .  I n  t h e  d e e p e r  d e p t h  z o n e s  h o w e v e r  t h e  
1 2 1  
c r a b  w a s  a g a i n  r e c o r d e d  w i t h  a  c a t c h  o f  8 5  k g / h o u r  - i n  a  s i n g l e  h a u l  
t a k e n  o f f  V i s a k h a p a t n a m  ( 2 0 3  m )  a n d  1  k g / h o u r  i n  d e p t h  z o n e  3 0 0 - 4 0 0  m .  
S E A S O N A L  D I S T R I B U T I O N  A N D  A B U N D A N C E  
A s  t h e  t r a w l i n g  o p e r a t i o n s  o f  t h e  d i f f e r e n t  g e a r s  u n d e r t a k e n  b y  
t h e  F O R V  S a g a r  S a m p a d a  w e r e  o f  e x p l o r a t o r y  n a t u r e .  c o n t i n u o u s  t i m e  
s e r i e s  d a t a  o n  t h e  o c c u r r e n c e  o f  t h e  c r a b  w a s  n o t  a v a i l a b l e  f o r  a l l  t h e  
r e g i o n s  c o v e r e d  i n  t h e  s t u d y .  H o w e v e r  a n  a t t e m p t  h a s  b e e n  m a d e  t o  
u t i l i z e  t h e  a v a i l a b l e  d a t a  i n  o r d e r  t o  u n d e r s t a n d  t h e  s e a s o n a l  p a t t e r n  
o f  d i s t r i b u t i o n  o f  t h e  c r a b  i n  t h e  t w o  d i f f e r e n t  h a b i t a t s ,  ( v i z .  p e l a g i c  
a n d  b e n t h i c )  o c c u p i e d  b y  t h e m  d u r i n g  t h e  l i f e  h i s t o r y .  F o r  t h i s  p u r p o s e  
c a t c h e s  o f  p o s i t i v e  h a u l s  o f  t h e  i n d i v i d u a l  m o n t h s  o f  d i f f e r e n t  y e a r s  w e r e  
p o o l e d  a n d  a v e r a g e  c a t c h e s  p e r  h a u l  w o r k e d  o u t  g e a r w i s e  f o r  t h e  w e s t  
a n d  e a s t  c o a s t  s e p a r a t e l y .  
P e l a g i c  h a b i t a t :  
I n  E a s t e r n  A r a b i a n  S e a  t h e  c r a b  w a s  r e c o r d e d  t h r o u g h  o u t  t h e  
y e a r  e x c e p t  i n  M a y  i n  w h i c h  m o n t h  n o  p e l a g i c / m i d w a t e r  t r a w l i n g  w a s  
a t t e m p t e d .  
T h e  m o n t h l y  a b u n d a n c e  o f  c r a b  a g a i n s t  t h e  t o t a l  n u m b e r  
o f  h a u l s  t a k e n  a n d  t h e  t o t a l  n u m b e r  o f  p o s i t i v e  h a u l s  r e c o r d e d  f o r  t h i s  
s p e c i e s  i n  t h e  I K M T  i s  s h o w n  i n  f i g u r e  1 5 A .  
T h e  a v e r a g e  n u m b e r  o f  
c r a b  p e r  h a u l  r a n g e d  f r o m  2  i n  F e b r u a r y  t o  8 0  i n  J u l y .  R e l a t i v e l y  h i g h e r  
a b u n d a n c e  o f  t h e  c r a b  w a s  a l s o  r e c o r d e d  i n  A p r i l  ( 7 1  n o s / h a u l l  a n d  
D e c e m b e r  t o  J a n u a r y  ( 5 0 - 5 1  N o s { h a u l ) .  T h e  a v e r a g e  c a t c h  r e c o r d e d  w a s  
c o n s i d e r a b l y  l o w  i n  t h e  m o n t h s  o f  F e b r u a r y ,  J u n e ,  A u g u s t  a n d  O c t o b e r  
( 2 - 1 4  n o s / h a u l l .  T h e  m o n t h l y  t r e n d  i n  a b u n d a n c e  t h u s  i n d i c a t e d  n o  d e f i n i t e  
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P O S T  M O N S O O N  
F I G U R E  1 5 .  M o n t h l y  ( A )  a n d  D a y  & :  N i g h t  v a r i a t i o n s  ( B )  i n  t h e  
a b u n d a n c e  o f  . £ : .  ( G . )  s m i t h i i  i n  t h e  I K M T  h a u l s .  
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pattern. Although pelagic trawling was conducted almost throughout 
the year (except in April and May (Table 14), the crab was encountered 
in this net only during January, June, July, August, October and December 
in highly varying numbers. The monthly average number/hour of trawling 
was least in December (28) and the highest in July (14,198). Very high 
catch rate amounting to nearly 10,000 crabs/hour of trawling was also 
recorded in June and the next highest catch rate amounting to over 300 
numbers/hour was recorded in August. The percentage of positive hauls 
was al9J maximum during the 3 monsoon months (June, July and August 
(51-92 %) which would indicate that the monsoon season is most productive 
for this crab in the pelagic realm on the west coast. In the other months 
of the occurrence of crab (January and October) the average catch rate 
worked out to 138 and 110 numbers/hour respectively with low percentage 
of positive hauls. 
On the east coast the crab was taken in the IKMT hauls during 
February, April, May, June and July with average monthly catches ranging 
from 10 (February) to 139 (June). Though this net was operated during 
March, August, September months the crab was not encountered in the 
collections. Pelagic trawling operation was attempted along this coast 
throughout the year except in October and November. However the presence 
of C. (G.) smithii was noticed only during June, July, August and December 
(Table 14) with relatively low catch rates ranging between 32 and 156 
numbers/hour in June and December respectively. In the Andarnan- Nicobar 
region the pelagic trawling operations conducted during the month of 
April, June, August, September, October and November yielded positive 
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TABLE 14. Monthwise particulars of pelagic trawling operations, positive hau
ls 
and catch rates of C. (G.) smithii. 
Months Total No. of No. of Average No./ 
hauls positive hour of 
examined hauls trawling 
WEST COAST 





June 3 2 9801 
July 6 4 14198 
August 15 14 301 
September 20 
October 22 2 110 
November 8 







June 20 7 32 
July 5 1 33 




December 11 7 156 
1 2 5  
h a u l s  f o r  t h i s  c r a b  o n l y  i n  J u n e  a n d  A u g u s t  w h e n  t h e  f r e q u e n c y  o f  p o s i t i v e  
h a u l s  w a s  o n l y  3  o u t  o f  1 2  ( 2 5 % )  t a k e n  i n  t h e  f o r m e r  a n d  l o u t  o f  9  
h a u l s  ( 1 1 . 1  % )  t a k e n  i n  l a t e r  m o n t h .  A n  a v e r a g e  c a t c h  r a t e  o f  1 2 6  n u m b e r /  
h o u r  w a s  r e c o r d e d  i n  J u n e  a n d  5 4  n u m b e r s  i n  t h e  s i n g l e  p o s i t i v e  h a u l  
r e c o r d e d  i n  A u g u s t .  
B e n t h i c  h a b i t a t  
B o t t o m  t r a w l i n g  o p e r a t i o n s  c a r r i e d  o u t  a l o n g  t h e  w e s t  c o a s t  o f  
I n d i a  n u m b e r i n g  1 6  i n  J a n u a r y  t o  4 4  i n  J u l y  y i e l d e d  c a t c h  o f  C .  ( G . )  
s m i t h i i  i n  a s  m a n y  a s  3 7  h a u l s .  T h e r e  w a s  n o  t r a w l i n g  o p e r a t i o n  b e t w e e n  
M a r c h  a n d  M a y .  W h i l e  t h e  f r e q u e n c y  o f  o c c u r r e n c e  o f  c r a b  i n  t h e  b o t t o m  
t r a w l  w a s  a s  h i g h  a s  3 5  t o  5 0  p e r c e n t  d u r i n g  t h e  p o s t m o n s o o n  p e r i o d  
o f  N o v e m b e r  t o  j a n u a r y ,  i t  w a s  e x t r e m e l y  l o w  d u r i n g  t h e  r e s t  o f  t h e  
m o n t h s  ( T a b l e  1 5 ) .  T h e  a v e r a g e  c a t c h  r a t e  w a s  a l s o  f o u n d  t o  b e  m a x i m u m  
d u r i n g  t h e  p e r i o d  N o v e m b e r - J a n u a r y  ( 7 8 - 2 7 1  k g / h o u r ) ,  t h e  m a x i m u m  h a v i n g  
b e e n  r e c o r d e d  i n  J a n u a r y ,  d u r i n g  t h e  r e s t  o f  t h e  y e a r  w h e n  c r a b  w a s  
r e c o r d e d  i n  t h e  t r a w l  c a t c h  ( J u l y - O c t o b e r )  a b u n d a n c e  w a s  g e n e r a l l y  p o o r  
e x c e p t  d u r i n g  A u g u s t  w h e n  t h e  s i n g l e  p o s i t i v e  h a u l  r e c o r d e d ,  o u t  o f  1 8  
o p e r a t i o n s  c o n d u c t e d ,  y i e l d e d  a n  a b u n d a n t  c a t c h  o f  1 1 4  k g / h o u r .  O n  
t h e  e a s t  c o a s t  t h o u g h  b o t t o m  t r a w l i n g  w a s  c o n d u c t e d  t h r o u g h o u t  t h e  y e a r ,  
t h e  c r a b  w a s  r e p r e s e n t e d  o n l y  d u r i n g  t h e  f i r s t  h a l f  o f  t h e  y e a r  w h e n  
t h e  f r e q u e n c y  o f  p o s i t i v e  h a u l s  a r e  v e r y  l o w .  T h e  m a x i m u m  c a t c h  r a t e  
o f  5 0 0  k g / h o u r  w a s  r e c o r d e d  i n  t h e  m o n t h  o f  M a r c h .  I n  M a y  a l s o  t h e  
c a t c h  r a t e  w a s  f a i r l y  h i g h  ( 8 5  k g / h r i  i n  t h e  s i n g l e  p o s i t i v e  h a u l  r e c o r d e d .  
I n  t h e  r e m a i n i n g  m o n t h s  t h e  c a t c h  r a t e  v a r i e d  b e t w e e n  2  a n d  1 2  k g / h o u r .  
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TABLE 15. Monthwise particulars of bottom trawling operations, positive hauls 
and catch rates of C. (G.) smithii 
- -
Months Total No. No. of Average 
of hauls positive catch! 
examined hauls hour (Kg) 
WEST COAST 






July 44 1 1 
August 18 1 114 
September 26 5 1 
October 28 1 1 
November 28 10 78 
December 34 11 119 
EAST COAST 
January 21 1 10 
February 28 1 2 
March 6 1 500 
April 9 
May 8 1 85 







1 2 7  
D A Y  A N D  N I G H T  V A R I A T I O N S  I N  A B U N D A N C E  
C h a n g e s  i n  a b u n d a n c e  o f  c r a b s  i n  t h e  p e l a g i c  c o l l e c t i o n s  d u r i n g  
d a y  a n d  n i g h t  c o u l d  t h r o w  l i g h t  o n  t h e  n a t u r e  o f  v e r t i c a l  m i g r a t i o n  o f  
t h e s e  c r u s t a c e a n s  a s  t h e  D S L  i s  c h a r a c t e r i z e d  b y  c y c l i c  c h a n g e s  i n  p o s i t i o n  
i n  t h e  u p p e r  c o l u m n a r  r e g i o n  o f  t h e  s e a  w i t h  t h e  c h a n g e  o f  d a y  a n d  n i g h t  
( M e n o n  a n d  P r a b h a d e v i ,  1 9 9 0 ) .  A c c o r d i n g  t o  M a t h e w  a n d  N a t a r a j a n  ( 1 9 9 0 )  
t h e  D e e p  S c a t t e r i n g  L a y e r s  a s c e n d  t o  s u r f a c e  o n  e p i p e l a g i c  r e a l m  d u r i n g  
n i g h t  a n d  d e s c e n d  t o  d e e p e r  w a t e r s  d u r i n g  d a y .  I n  o r d e r  t o  u n d e r s t a n d  
t h e  v a r i a t i o n s ,  i f  a n y ,  i n  t h e  a b u n d a n c e  o f  c r a b  d u r i n g  d a y  a n d  n i g h t ,  
t h e  c a t c h e s  o f  I K M T  a n d  p e l a g i c  t r e . w l  t a k e n  i n  t h e  E a s t e r n  A r a b i a n  S e a  
w e r e  a n a l y s e d  s e p a r a t e l y  f o r  d a y  a n d  n i g h t .  A s  t h e  o o t t o m  t r a w l  o p e r a t i o n s  
w e r e  c o n d u c t e d  m o s t l y  d u r i n g  d a y  t i m e ,  n o  m e a n i n g f u l  a n a l y s i s  c o u l d  
b e  a t t e m p t e d  f o r  c a t c h  c o m p a r i s o n  b e t w e e n  d a y  a n d  n i g h t  f o r  t h i s  g e a r .  
T h e  c a t c h e s  o f  p o s i t i v e  h a u l s  y i e l d i n g  m o r e  t h a n  1 0  < : n b i / h a u l  
b y  t h e  p e l a g i c  n e t s  d u r i n g  d a y  a n d  n i g h t  a r e  s h o w n  i n  T a b l e s  1 6  a n d  
1 7 .  I t  c a n  b e  s e e n  t h a t  i n  I K M T  h a u l s ,  t h e  c r a b  a b u n d a n c e  d u r i n g  n i g h t  
w a s  o c c a s i o n a l l y  v e r y  h i g h ,  b u t  s u c h  l a r g e  c o l l e c t i o n s  w e r e  r a t h e r  s p o r a d i c .  
C r a b s  n u m b e r i n g  m o r e  t h a n  1 0 0 / h a u l  w a s  r e c o r d e d  i n  6  h a u l s  d u r i n g n g .  
n i g h t ,  w i t h  t h e  h i g h e s t  c a t c h  o f  8 6 2  c r a b s  o f f  C a p e  C o m o r i n .  I n  t h e  
d a y  s e r i e s  o f  h a u l s ,  w i d e  f l u c t u a t i o n s  i n  a b u n d a n c e  o f  c r a b  w a s  n o t  o b s e r v e d  
a s  i n  t h e  n i g h t  s e r i e s  o f  h a u l s .  T h e  m a x i m u m  n u m b e r  p e r  h a u l  r e c o r d e d  
d u r i n g  d a y  t i m e  w a s  o n l y  7 2 .  T h e  a v e r a g e  n u m b e r  o f  c r a b s  p e r  h a u l  w o r k e d  
o u t  f r o m  p o o l e d  d a t a  o f  a l l  t h e  p o s i t i v e  h a u l s  o f  I K M T  s e p a r a t e l y  f o r  
t h e  n i g h t  a n d  d a y  o p e r a t i o n s  s e a s o n  w i s e  ( F i g .  1 5 B )  i n d i c a t e s  t h a t  i n  a l l  
t h e  s e a s o n s  o f  t h e  y e a r  t h e  a b u n d a n c e  o f  c r a b  i n  t h e  D S L  i s  c o n s i d e r a b l y  
h i g h e r  d u r i n g  n i g h t  t h a n  d u r i n g  d a y  t i m e .  
1 2 8  
T A B L E  1 6 .  C o m p a r a t i v e  c a t c h  d e t a i l s  o f  
C .  ( G . )  
s m i t h i i  f o r  d a y  a n d  n i g h t  1 e r i e s  
o f  I K  M T  h a u l s  y i e l d i n g  m o r e  t h a n  1 0  c r a b s / h a u l  i n  t h e  e a s t e r n  A r a b i a n  S e a .  
S I .  
D a y  h a u l s  
N i g h t  h a u l s  
- - - - - - -
- - - - -
- - - -
- - - -
- - - - - - - -
- - - - - - -
- - - - -
1 - 1 0 .  
P o s i t i o n  
P o s i t i o n  T o t a l  
M o n t h  
T o t a l  
M o n t h  
- - - - - - - - - -
N o . o f  
& :  Y e a r  
- - - - -
N o . o f  
& :  Y e a r  
L a t ·  L o n g .  
c r a b s  
L a t .  
L o n g  
c r a b s  
( N )  
( E )  
( N )  ( E )  
M a r .  ' 8 5  
0 9 ° 3 0 '  7 5 ° 3 2 '  6 8  
M a r .  ' 8 5  
0 9 ° 2 9 '  7 4 ° 1 5 '  1 6 2  
2  J u l .  
' 8 5  0 7 ° 3 0 '  7 6 ° 3 8 '  1 3  
A p r .  ' 8 5  
0 7 ° 2 4 '  7 2 ° 5 0 '  
2 4  
3  J u l .  
' 8 5  0 8 ° 0 0 '  7 6 ° 5 0 '  1 7  A p r .  
' 8 5  
0 7 ° 3 0 '  7 5 ° 3 0 '  8 6 2  
4  
A u g .  
' 8 5  1 1  ° 0  l '  7 2 ° 0  l '  1 0  
A p r .  ' 8 5  
0 7 ° 3 1 '  
7 6 ° 4 7 '  7 6  
5  A u g .  ' 8 5  1 4 ° 0 0 '  6 0 ° 3 4 '  5 9  A u g .  
' 8 5  0 6 ° 4 6 '  
7 5 ° 5 8 '  1 1  
6  A u g .  ' 8 5  1 4 ° 5 9 '  7 3 ° 0 0 '  
3 7  A u g .  
' 8 5  1 6 ° 3 0 '  
7 3 ° 3 0 '  5 8  
7  
A u g .  
' 8 5  0 8 ° 0 0 '  
7 5 ° 3 8 '  2 2  A u g .  
' 8 5  1 3 ° 5 9 '  6 9 ° 3 3 '  3 7  
8  
A u g .  
' 8 5  
1 1 ° 0 2 '  7 5 ° 1 9 '  1 6  
A u g .  
' 8 5  1 4 ° 5 9 '  7 3 ° 0 0 '  
3 7  
9  A u g .  
' 8 5  
1 6 ° 0 0 '  6 8 ° 3 1 '  
1 3  
S e p .  ' 8 5  1 1 ° 5 9 '  7 1 ° 3 0 '  
1 7 2  
1 0  J u n .  ' 8 6  1 0 ° 0 0 '  
7 5 ° 4 7 '  7 2  
S e p .  ' 8 5  1 2 ° 5 0 '  7 1 ° 5 8 '  
1 1  
1 1  J u l .  ' 8 6  1 1 ° 2 8 '  7 5 ° 0 2 '  5 9  D e c .  ' 8 5  
1 4 ° 0 0 '  7 3 ° 0 0 '  2 6  
1 2  D e c .  
' 8 5  2 1 ° 0 0 '  6 9 ° 2 2 '  2 1 7  
1 3  
D e c .  ' 8 5  
1 6 ° 0 0 '  7 2 ' 4 0 '  9 6  
1 4  
J a n .  
' 8 6  1 2 ° 0 0 '  7 4 ° 0 0 '  1 4 8  
1 5  
J a n .  
' 8 6  
0 8 ' 5 8 '  
7 5 ° 4 6 '  2 2  
1 6  
J u n .  ' 8 6  
0 9 ° 2 9 '  7 5 ° 5 0 '  
5 2  
1 7  J u n .  ' 8 6  1 0 ° 3 0 '  
7 5 ° 1 7 '  1 0  
I  I  
1 8  
J u l y .  ' 8 6  1 1  ° 0 3 '  
7 5 ° 7 7 '  
2 3  
1 9  
J u l y  ' 8 6  
1 0 ° 2 7 '  7 5 ° 5 5 '  1 7 2  
2 0  
J u l y  
' 8 6  1 4 ° 3 0 '  
7 3 ° 5 6 '  5 4  
2 1  
J u l y  ' 8 6  
1 5 ° 3 0 '  7 3 ° 3 0 '  8 9  
1 2 9  
T A B L E  1 7 .  C o m p a r a t i v e  c a t c h  d e t a i l s  o f  C .  ( G . )  s m i t h i i  f o r  d a y  a n d  n i g h t  s e r i e s  o f  
o f  p e l a g i c  t r a w l  h a u l s  y i e l d i n g  m o r e  t h a n  1 0  c r a b s / h a u l  i n  t h e  e a s t e r n  
A r a b i a n  S e a .  
S I .  
D a y  h a u l s  
N i g h t  h a u l s  
- - - - - - -
- - - - - - - - - -
- - - -
- - - - - -
- - - - - - - - - - - - - - -
N o .  
M o n t h  
P o s i t i o n  T o t a l  M o n t h  P o s i t i o n  
T o t a l  
& :  Y e a r  - - - - -
- - - - N o . o f  & :  Y e a r  
- - - - - - - - - -
N o .  o f  
L a t .  L o n g  
c r a b s  L a t  L o n g .  G r a b s  
( N )  ( E )  
( N )  
( E )  
t  
J u l .  ' 8 5  0 6 ° 5 9 '  
7 7 ° 3 0 '  
6 9 3  A u g .  
' 8 5  0 5 ° 5 8 '  7 7 ° 2 5 '  2 9 0  
2  J u l .  ' 8 5  0 7 ° 1 5 '  7 7 ° 0 5 '  1 7 6 4  A u g .  
' 8 5  0 6 ° 4 7 '  7 6 ° 9 7 '  2 5 2  
3  
J u l .  ' 8 5  0 8 ° 3 0 '  
7 6 ° 2 5 '  
5 4 3 0 6  
A u g .  ' 8 5  0 8 ° 0 2 '  
7 2 ° 1 0 '  
7 8 1  
4  
A u g .  
' 8 5  
0 5 ° 1 0 '  7 7 ° 2 7 '  3 0 2  A u g .  
' 8 5  1 1 ° 0 8 '  
7 1 ° 0 0 '  
1 0 1  
5  
A u g .  
' 8 5  0 6 ° 0 2 '  7 6 ° 9 7 '  2 5 2  A u g .  
' 8 5  1 0 ° 5 8 '  7 3 ° 0 6 '  8 8  
6  
A u g .  
' 8 5  1 0 ° 0 3 '  
7 1 ° 3 8 '  
4 4 1  A u g .  
' 8 5  
1 0 ° 5 1  '  
7 4 ° 4 6 '  4 2  
7  
A u g .  
' 8 5  
0 8 ° 5 6 '  
7 4 ° 5 6 '  1 1  D e c .  
' 8 5  0 7 ° 2 7 ' N  
7 6 ° 4 1  '  7 6  
8  
J a n .  ' 8 6  0 8 ° 0 4 '  7 1 ° 0 0 '  
2 1 4  
J a n .  ' 8 6  
1 2 ° 0 0 '  
7 1 ° 0 0 '  
1 9  
9  
J a n .  
' 8 6  
0 9 ° 0 0 '  7 1 ° 0 0 '  1 5 8  J a n .  ' 8 6  
1 0 ° 0 0 '  
7 2 ° 0 4 '  1 7 6  
1 0  J a n .  ' 8 6  1 0 ° 0 0 '  7 1  ° 0 0 '  4 4  
J a n .  ' 8 6  
1 2 ° 0 3 '  7 2 ° 5 8 '  7 4  
1 1  
J a n .  ' 8 6  
1 3 ° 0 0 '  7 1  ° 0 0 '  6 3  
J a n .  ' 8 6  1 4 ° 0 1 '  
7 2 ° 3 5  '  2 5  
1 2  
J a n .  ' 8 6  
1 0 ° 5 7 '  7 2 ° 0 0 '  
3 9 1  J a n .  ' 8 6  
0 8 ° 5 4 '  7 2 ° 0 0 '  2 0  
1 3  
J a n .  ' 8 6  1 0 ° 0 2  '  7 3 ° 0 0 '  
5 7  A u g .  
' 8 6  0 9 ° 3 2 '  7 5 ° 3 1  '  9 5 8  
1 4  
J a n .  ' 8 6  1 1 ° 0 0 '  7 3 ° 0 0 '  3 2  A u g .  ' 8 6  0 9 ° 2 8 '  7 4 ° 3 0 '  1 9  
1 5  
J a n .  ' 8 6  1 0 ° 5 4 '  7 4 ° 0 0 '  1 3  
A u g .  
' 8 6  0 7 ° 3 0 '  7 5 ° 3 0  9 3 2  
1 6  
J a n .  ' 8 6  
0 8 ° 0 0 '  
7 1 ° 5 8 '  
1 9  A u g .  
' 8 6  0 6 ° 3 0 '  7 7 ° 0 1 '  4 9 8  
1 7  
J a n .  
' 8 6  
0 8 ° 0 0 '  7 5 ° 0 0 '  1 9  
1 8  
J u n .  
' 8 6  
0 7 ° 2 0 '  7 6 ° 4 2 '  
1 7 0 1  
1 9  
O c t .  ' 8 6  
1~000' 
6 6 ° 0 0 '  
1 8 9  
1 3 0  
I n  t h e  p e l a g i c  t r a w l  o p e r a t i o n ,  t h e  d a y  s e r i e s  o f  h a u l s  s h o w e d  
m o r e  o r  l e s s  s i m i l a r  l e v e l s  o f  c r a b  a b u n d a n c e  a s  i n  t h e  n i g h t  s e r i e s  o f  
h a u l s ,  e x c e p t  f o r  t h r e e  h a u l s  t a k e n  d u r i n g  d a y ,  i n  w h i c h  e x c e p t i o n a l l y  
h i g h  c a t c h e s  o f  c r a b s  n t . 1 I 1 o e r i n g  n e a r l y  2 0 0 0  t o  5 5 , 0 0 0 / h a u l  w e r e  r e c o r d e d  
b e t w e e n  Q u i l o n  a n d  C a p e  C o m o r i n  d u r i n g  t h e  s o u t h w e s t  m o n s o o n  p e r i o d .  
S I Z E  F R E Q U E N C Y  D I S T R I B U T I O N  
T h e  s i z e  f r e q u e n c y  d i s t r i b u t i o n  o f  C .  ( G . )  s m i t h i i  h a s  b e e n  s t u d i e d  
- -
b a s e d  o n  a  t o t a l  n u m b e r  o f  1 7 5 0  c r a b s  c o l l e c t e d  f r o m  t h e  c a t c h e s  o f  
d i f f e r e n t  t y p e s  o f  g e a r  o p e r a t e d  b y  S a g a r  S a m p a d a .  T h e  o v e r a l l  s i z e  
f r e q u e n c y  d i s t r i b u t i o n  w o r k e d  o u t  b y  p o o l i n g  t h e  d a t a  o f  i n d i v i d u a l  s a m p l e s  
i s  d e p i c t e d  f o r  m a l e  a n d  f e m a l e  s e p a r a t e l y  g e a r w i s e  i n  F i g u r e  1 6 .  T h e  
s i z e  o f  s p e c i e s  r e p r e s e n t e d  i n  t h e  s a m p l e s  r a n g e d  f r o m  1 1  t o  7 2  m m  
c w  f o r  m a l e  a n d  1 1  t o  6 9  m m  c w  f o r  f e m a l e .  M a l e s  t h u s  s h o w e d  s l i g h t l y  
l a r g e r  s i z e  t h a n  t h e  f e m a l e s  i n  t h e  p o p u l a t i o n .  
I K M T  
T h e  l K M T  s a m p l e s  c o n t a i n e d  a l l  t h e  l i f e  s t a g e s  o f  c r a b s ,  i n c l u d i n g  
t h e  z o e a ,  m e g a l o p a ,  j u v e n i l e ,  s u b a d u l t  a n d  a d u l t .  T h e  f i r s t  t w o  s t a g e s  
h o w e v e r  h a v e  n o t  b e e n  c o n s i d e r e d  f o r  t h e  p r e s e n t  s t u d y .  
E x a m i n a t i o n  
o f  a  t o t a l  o f  4 3 9  n u m b e r  o f  m a l e s  a n d  3 5 3  n u m b e r  o f  f e m a l e s  c a u g h t  
b y  t h i s  g e a r  h a s  s h o w n  a  s i z e  r a n g e  1 1  t o  6 3  m m  c w  f o r  m a l e  a n d  1 1  
t o  6 0  m m  c w  f o r  f e m a l e s  ( F i g .  1 6 A ) .  J u v e n i l e  c r a b s  m e a s u r i n g  1 1  t o  
2 0  m m  f o r m e d  t h e  m a j o r  c o m p o n e n t  o f  t h e  I K M T  s a m p l e s  i n  b o t ! )  
s e x e s .  F o r  t h e  t o t a l  n u m b e r  o f  s a m p l e s ,  t h i s  s i z e  g r o u p  a c c o u n t e d  
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F I G U R E  1 6 .  O v e r a l l  s i z e  f r e q u e n c y  d i s t r i b u t i o n  o f  C .  ( G . )  s m i t h i i  
s e x w i s e ,  i n  t h e  c o l l e c t i o n s  o f  d i f f e r e n t  t y p e s  
o f  e x p e r i m e n t a l  n e t s .  A .  I K M T ;  B .  P e l a g i c  
t r a w l ;  C .  B o t t o m  t r a w l .  
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for about 70 %. Crabs larger than this 8ize group, which represented 
subadults and adults were generally scarse. However individuals in the 
size range 34-54 mm cw were more frequently met with in both sexes 
especially when the catch were low in this gear. The size frequency 
distribution of individual samples taken from some of the rich collections 
of the IKMT is shown in Fig. 17 A-H. It can be seen that in all these 
samples the range of size represented was narrow in both sexes. These 
samples were predominantly constituted by juveniles ranging from 12 to 
20 mm cw with more or less identical size distribution for both sexes. 
The size frequency histogram showed more or less unimodal pattern with 
modes falling between 13.5 to 19.5 mm carapace width for males and 
females. Examination of modal distribution of individual samples showed 
no consistancy in the dominance of any particular size group over space 
and time within this narrow size range of juveniles. 
PeIagic trawl 
The size frequency distribution of pelagic trawl collections comprising 
of a total of 322 male find 198 female crabs (Fig. 16B) showed a size 
range of 31 to 72 mm "w for males and 31 to 69 mm cw for females. 
The crab population sampled by tllis net is thus seen to be constituted 
by subadults and adults in both sexes. In the over all size frequency 
distribution (fig. 16B) nearly 60% was constituted by size group ranging 
51-65 mm cw in males and 85 % by size group ranging 41-60 mm cw 
in females. In majority of the individual samples examined the range 
of size of crabs was rather narrow in both sexes. The size frequency 
distribution of 11 selected samples collected on different occasions from 
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F I G U R E  1 7 .  S e x  w i s e  s i z e  f r e q u e n c y  d i s t r i b u t i o n  o f  C .  ( G . )  s m i t h i i  
i n  t h e  c a t c h e s  o f  s e l e c t e d  I K M T  h a u l s .  
1 3 4  
d i f f e r e n t  p a r t s  o f  s t u d y  a r e a  b y  t h i s  n e t  ( F i g .  1 8  A - K )  s h o w e d  t h a t  t h e r e  
i s  n o  c o n s i s t a n c y  i n  t h e  d i s t r i b u t i o n  o f  m o d a l  s i z e s  o v e r  s p a c e  a n d  t i m e .  
T h e  s i z e  f r e q u e n c y  w a s  i n  m o s t  c a s e s  u n i m o d a l  i n  b o t h  s e x e s .  I n  t h e  
s o u t h w e s t  c o a s t  o u t  o f  s i x  s i z e  f r e q u e n c i e s  i l l u s t r a t e d ,  t w o  s h o w e d  m o d e  
a t  6 1 - 6 5  m m  c w  t w o  a t  4 1 - 4 5  m m  c w  a n d  o n e  e a c h  a t  4 1 - 4 5  m m  c w  
i n  m a l e s .  I n  t h e  c a s e  o f  f e m a l e s  t w o  o f  t h e  s i z e  f r e q u e n c i e s  i n d i c a t e d  
m o d e  a t  5 6 - 6 0  m m ,  t w o  a t  4 6 - 5 0  m m  o n e  a t  5 1 - 5 5  m m  a n d  o n e  a t  4 1 -
4 5  m m  c w .  O n  t h e  e a s t  c o a s t  o u t  o f  5  s i z e  f r e q u e n c y  h i s t o g r a m s  t w o  
s h o w e d  m o d e  a t  5 6 - 6 0  m m  o n e  e a c h  a t  5 1 - 5 5 ,  5 5 - 6 0  a n d  6 6 - 7 0  m m  c w  
i n  m a l e s  w h i l e  i n  f e m a l e s  t w o  m o d e  a t  4 6 - 5 0  m m  a n d  o n e  e a c h  a t  4 1 - 5 5  
m m ,  5 1 - 5 5  m m  a n d  5 6 - 6 0  m m  c w .  
B o t t o m  t r a w l  
A  t o t a l  n u m e r  o f  4 3 8  c r a b s  i n c l u d i n g  2 4 8  m a l e s  1 9 0  f e m a l e s  w e r e  
a n a l y s e d  f o r  t h e  s i z e  f r e q u e n c y  d i s t r i b u t i o n .  I t  i s  O l E e r v e d  t h a t  t h e  s i z e  
r a n g e  o f  c r a b  w a s  m o r e  o r  l e s s  s a m e  a s  i n  t h e  p e l a g i c  t r a w l  c o l l e c t i o n s  
w h i c h  v a r i e d  f r o m  3 1 - 7 2  m m  c w  i n  m a l e  a n d  3 6 - 6 9  m m  c w  i n  f e m a l e s  
( F i g .  1 6  c ) .  I n  t h e  p o o l e d  d a t a  o v e r  8 3 %  w a s  c o n s t i t u t e d  b y  s i z e  g r o u p  
5 1  t o  6 5  m m  i n  m a l e s  a n d  7 6  %  b y  t h e  s i z e  g r o u p  4 6  t o  6 0  m m  c w  i n  
f e m a l e s .  T h e  a d v a n c e d  j u v e n i l e s  r a n g i n g  i n  s i z e  f r o m  3 1  t o  4 0  m m  i n  
b o t h  t h e  s e x e s  w e r e  e x t r e m e l y  r a r e  i n  b o t t o m  t r a w l  c o l l e c t i o n s  a s  c o m p a r e d  
w i t h  t h o s e  i n  p e l a g i c  t r a w l  c o l l e c t i o n s .  S u b a d u l t s  a b o v e  4 0  m m  c w  a n d  
t h e  a d u l t  c r a b s  f o r m e d  a l m o s t  t h e  e n t i r e  c a t c h  o f  m o s t  o f  t h e  s a m p l e s  
e x a m i n e d .  T h e  s i z e  f r e q u e n c y  d i s t r i b u t i o n  o f  8  s e l e c t e d  s a m p l e s  c o l l e c t e d  
o n  d i f f e r e n t  o c c a s i o n s  ( F i g .  1 9 A - H )  o f  w h i c h  7  w e r e  c o l l e c t e d  f r o m  t h e  
s o u t h w e s t  c o a s t  a n d  o n e  f r o m  s o u t h  e a s t  c o a s t  ( o f f  M a d r a s )  s h o w e d  t h a t  
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F I G U R E  1 9 .  S e x  w i s e  s i z e  f r e q u e n c y  d i s t r i b u t i o n  o f  C .  ( G . )  s m i t h i i  
i n  t h e  c a t c h e s  o f  s e l e c t e d  b o t t o m  t r a w l  h a u l s .  
1 3 7  
r f l n g e  i n  c r a
h  
s i z e  w a s  o f  n a r r o w  l i m i t  a n d  t i l e  s a m p l e s  w e r e  m o r e  o r  
l e s s  o f  u n i f o r m  s i z e  w i t h  m a j o r i t y  b e l o n g i n t $  t o  t h e  s i z e  g r o u p  4 1 - 6 5 m m  
c w  i n  m a l e s  4 1 - 6 0  m m  c w  i n  f e m a l e s .  I n  t h e  s o u t h w e s t  c o a s t  o u t  o f  
7  s i z e  f r e q u e n c i e s  i l l u s t r a t e d  f o u r  s h o w e d  m o d e  a t  5 6 - 6 0  m m  c w ,  o n e  
a t  4 6 - 5 0  m m  a n d  o n e  a t  4 1 - 4 5  m m  c w  i n  m a l e s .  I n  t h e  c a s e  o f  f e m a l e s  
t h r e e  s i z e  f r e q u e n c i e s  i n d i c a t e d  m o d e  a t  5 1 - 5 5  m m ,  t w o  a t  4 1 - 4 5 ,  o n e  
a t  4 6 - 5 0  m m  a n d  o n e  a t  5 6 - 6 0  m m  c w .  S i z e  f r e q u e n c y  d i s t r i b u t i o n  f r o m  
t h e  e a s t  c o a s t  s h o w e d  a  m o d a l  s i z e  a t  5 6 - 6 0  m m  c w  i n  m a l e s  a n d  5 \ - 5 5  
m m  c w  i n  f e m a l e s .  
T h e  m e a n  s i z e  o f  m a l e  a n d  f e m a l e  c r a b s  h a v e  b e e n  e s t i m a t e d  
f o r  t h e  e i g h t  s a m p l e s  u s e d  i n  F i g .  1 9 A - H  a n d  t h e  s a m e  a r e  p r e s e n t e d  
i n  T a b l e  1 8 .  ' ! h e  m e a n  s i z e  v a r i e d  f r o m  4 5 . 5  t o  6 9 . 2  m m  i n  m a l e  a n d  
3 9 . 8  t o  5 8 . 0  m m  i n  f e m a l e .  I n  t h e  s o u t h  w e s t  c o a s t  o f  I n d i a ,  i t  i s  o b s e r v e d  
t h a t  t h e  m e a n  s i z e s  w e r e  a b o v e  5 6 . 2  m m  a n d  5 0 . 0  m m  f o r  m a l e  a n d  
f e m a l e  r e s p e c t i v e l y  d u r i n g  t h e  n o n m o n s o o n  p e r i o d  ( J a n u a r y )  w h i l e  t h e  
s a m e  w e r e  c o n s i d e r a b l y  l o w  ( 0 ( 4 8 . 8  m m  i n  m a l e  a n d ' : : '  4 5 . 0  m m  i n  f e m a l e )  
d u r i n g  t h e  s o u t h w e s t  m o n s o o n  p e r i o d  ( J u l y  a n d  A u g u s t ) .  A s  t h e  l o w  m e a n  
v a l u e s  w e r e  r e c o r d e d  f r o m  c o m p a r a t i v e l y  s h a l l o w e r  w a t e r s  d u r i n g  t h e  
s o u t h w e s t  m o n s o o n ,  t h e  s m a l l e r  s i z e  o b t a i n e d  c o u l d  b e  a t t r i b u t e d  t o  t h e  
v a r i a t i o n  i n  d e p t h  a s  w e l l .  T h e  m e a n  s i z e  r e c o r d e d  f o r  t h e  s a m p l e  f r o m  
t h e  e a s t  c o a s t  w a s  f a i r l y  h i g h  a l t h o u g h  t h e  d e p t h  o f  c o l l e c t i o n  w a s  t h e  
m i n i m u m  ( 6 0  m )  a n d  i t  w a s  o b t a i n e d  d u r i n g  t h e  s u m m e r  m o n t h  ( F e b r u a r y ) .  
D I S T R I B U T I O N  O F  S E X  R A T I O  
T h e  p r o p o r t i o n  b e t w e e n  m a l e  a n d  f e m a l e  c r a b  i n  t h e  c a t c h e s  o f  
I K M T ,  p e l a g i c  t a w l ,  b o t t o m  t r a w l  o p e r a t e d  i n  t h e  I n d i a n  E E Z  a n d  c o n t i g u o u s  
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TABLE 18. Mean size distribution of C. (G.) smithii in l)ottom trawl samples. 
SI. Date 
Position Depth Sa
mple size(N) Mean size (mm) 
No. - - - - - - - - - - - - - -
- - - - - -
- - - - - -
- - -
Lat Long (m) Mule Female Male Female 
(N) (E) 
WEST COAST 
02.01.1988 08°35' 76°15' 273 34 58 61.9 58.0 
2 06.01.1988 09°04 ' 75°41 ' 260 53 03 
56.9 51.0 
3 06.01.1988 09°04' 75°45' 299 44 17 56.2 
55.8 
4 08.01.1988 09° 18' 75°55' 239 30 12 69.2 51
.8 
5 09.01.1988 09°19' 75°55' 320 14 40 66.0 5
0.0 
6 09.07.1990 09°25' 75°54' 90 50 50 45.5 
39.8 
7 27.08.1991 07°30' 77°30' 88 29 20 48.6 45.0 
EAST COAST 
25.02.1990 13°23' 18°27' 60 14 38 59.8 5
2.4 
1 3 9  
w a t e r s  h a s  b e e n  s t u d i e d  f r o m  a  t o t a l  o f  1 8 0 4  c r a b s  t a k e n  a t  r a n d o m  o n  
d i f f e r e n t  o c c a s i o n s .  D e t a i l s  o f  t h e  m a j o r  s a m p l e s  u s e d  f o r  t h e  s t u d y  
a n d  s e x  r a t i o  c a l c u l a t e d  f o r  i n d i v i d u a l  s a m p l e s  a r e  s h o w n  i n  T a b l e  1 9 - 2 1  
f o r  e a c h  o f  t h e  g e a r  s e p a r a t e l y .  
I n  t h e  I K M T  o u t  o f  7 9 2  c r a b s  e x a m i n e d  m a l e s  f o r m e d  5 3 %  a n d  
f e m a l e s  4 7  %  t h u s  s h o w i n g  a  s l i g h t  p r e p o n d e r e n c e  o f  m a l e s  w i t h  a n  o v e r a l l  
s e x  r a t i o  o f  1 . 2 : 1 .  T h e  p e r c e n t a g e  o f  m a l e s  i n  i n d i v i d u a l  s a m p l e s  r a n g e d  
f r o m  5 2 - 5 7  ( T a b l e  1 9 ) .  T h e  s e x  d i s p a r i t y  h o w e v e r  w a s  n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t  i n  t h i s  g e a r .  
I n  t h e  p e l a g i c  t r a w l  o u t  o f  5 2 0  c r a b s  e x a m i n e d  m a l e s  f o r m e d  5 2  %  
a n d  f e m a l e s  3 8 %  i n d i c a t i n g  a n  o v e r a l l  s e x  r a t i o  o f  1 . 6 : 1 .  I n  a l l  t h e  s a m p l e s  
p e r c e n t a g e  o f  m a l e  w a s  h i g h e r  t h a n  t h a t  o f  f e m a l e s ,  t h e  v a l u e s  c a l c u l a t e d  
f o r  i n d i v i d u a l  s a m p l e s  r a n g i n g  f r o m  5 4  t o  9 7  %  ( T a b l e  2 0 ) .  O u t  o f  1 1  
s a m p l e s  s t u d i e d ,  s a m p l e s  s h o w e d  t h a t  v a r i a t i o n  i n  s e x  r a t i o  w a s  s t a t i s t i c a l l y  
s i g n i f i c a n t .  
I n  t h e  b o t t o m  t r a w l ,  a  t o t a l  n u m b e r  o f  4 9 2  c r a b s  e x a m i n e d  s h o w e d  
a  m a l e  :  f e m a l e  r a t i o  o f  2 . 1 : 1  t h e r e  b y  i n d i c a t i n g  a  d o m i n a n c e  o f  m a l e  
i n  t h i s  g e a r  a l s o .  I n  a l l  t h e  i n d i v i d u a l  s a m p l e s  e x a m i n e d ,  e x c e p t  o n e  
t a k e n  a t  L a t .  0 9 °  1 9 '  N  l o n g .  7 5 ° 5 5 ' E  ( 3 2 0  m )  d u r i n g  J a n u a r y  1 9 8 8  i n  
w h i c h  t h e  f e m a l e s  d o m i n a t e d  t o  t h e  e x t e n d  7 4 % ,  t h e  m a l e s  o u t  n u m b e r e d  
f e m a l e s  b y  5 4  t o  1 0 0 %  ( T a b l e  2 1 ) .  T h e  S i n g l e  s a m p l e  e x a m i n e d  f r o m  
t h e  e a s t  c o a s t  a t  l a t .  1 3 ° 5 5 ' N ,  l o n g .  8 2 ° 2 3 ' E  ( 6 0  m )  s h o w e d  a n  e x c l u s i v e  
p o p u l a t i o n  c o n s t i t u t e d  b y  m a l e s .  O u t  o f  9  s a m p l e s  s u b j e c t e d  t o  c h i  s q u a r e  
t e s t ,  6  s h o w e d  t h a t  v a r i a t i o n  i n  s e x  r a t i o  w a s  s t a t i s t i c a l l y  S i g n i f i c a n t .  
1 4 0  
T A B L E  1 9 .  D i s t r i b u t i o n  o f  s e x  r a t i o s  o f  C .  ( G . )  s m i t h i i  i n  I K M T  c o l l e c t i o n s .  
S I .  









D a t e  
2 7 . 0 3 . 1 9 8 5  
1 6 . 0 4 . 1 9 8 5  
1 7 . 0 4 . 1 9 8 5  
1 0 . 0 6 . 1 9 8 5  
1 9 . 1 2 . 1 9 8 5  
0 8 . 0 5 . 1 9 8 6  
1 1 . 0 6 . 1 9 8 6  
1 1 . 0 6 . 1 9 8 6  
P o s i t i o n  
L a t i t u d e  L o n g i t u d e  
( N )  ( E )  
0 9 ° 2 9 '  7 4 ° 1 5 '  
0 7 ° 3 0 '  7 5 ° 3 0 '  
0 7 ° 3 1 '  7 6 ° 4 7 '  
1 2 ° 3 0 '  
8 1 ° 1 0 '  
1 6 ° 0 0 '  7 2 ° 4 0 '  
1 5 ° 0 0 '  8 7 ° 2 4 '  
0 6 ° 5 5 '  8 6 ° 0 0 '  
0 7 ° 0 0 '  
8 5 ° 0 0 '  
D e p t h  
( m )  
3 8 1 5  
2 7 6 5  
1 6 7 0  
3 4 0 3  
5 0 4  
2 9 3 7  
3 8 1 5  
3 8 5  
S a m p l e  
s i z e  
( N )  
1 4 9  
1 9 4  
1 4 6  
5 7  
1 0 9  
4 8  
4 9  
4 0  
N o . o f  N o . o f  
m a l e s  f e m a l e s  
( % )  ( % )  
8 2  6 7  
( 5 5 )  
( 4 5 )  
1 0 9  8 5  
( 5 6 )  
( 4 4 )  
8 3  6 3  
( 5 7 )  
( 4 3 )  
3 2  2 5  
( 5 6 )  ( 4 4 )  
5 7  5 2  
( 5 2 )  ( 4 8 )  
2 7  2 1  
( 5 6 )  ( 4 4 )  
2 7  2 2  
( 5 5 )  
( 4 5 )  
2 2  1 8  
( 5 5 )  ( 4 5 )  
1 4 1  
T A B L E  2 0 .  D i s t r i b u t i o n  o f  s e x  r a t i o s  o f  C .  ( G . )  s m i t h i i  i n  p e l a g i c  t r a w l  
c o l l e c t i o n s .  
S I .  
N o .  
1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8 .  
9 .  
1 0 .  
1 1 .  
D a t e  
0 2 . 0 8 . 1 9 8 5  
1 1 . 0 8 . 1 9 8 5  
1 2 . 0 8 . 1 9 8 5  
0 4 . 0 1 . 1 9 8 6  
1 9 . 0 1 . 1 9 8 6  
1 4 . 0 1 . 1 9 8 6  
1 8 . 1 2 . 1 9 8 6  
1 9 . 1 2 . 1 9 8 6  
2 0 . 1 2 . 1 9 8 6  
2 1 . 1 2 . 1 9 8 6  
2 2 . 1 2 . 1 9 8 6  
P o s i t i o n  
L a t i t u d e  
( N )  
0 6 ° 0 2 . 7 '  
1 0 ° 5 8 '  
1 0 ° 5 1  '  
0 8 ° 0 0 '  
1 1 ° 0 0 '  
0 8 ° 0 0 '  
1 0 ° 3 0 '  
1 2 °  3 6 '  
1 4 ° 0 0 '  
1 1 ° 0 0 '  
1 2 ° 0 0  
*  S i g n i f i c a n t  a t  0 . 0 1  %  l e v e l .  
L o n g i t u d e  
( E )  
7 5 ° 0 4 . 2 '  
7 3 ° 0 0 '  
7 4 ° 4 6 '  
7 1  ° 0 0 '  
7 2 ° 0 0 '  
7 2 ° 1 0 '  
8 1 ° 3 0 '  
8 2 ° 3 1 '  
8 2 ° 0 0 '  
8 0 ° 1 0 '  
8 0 ° 4 0 '  
D e p t h  
( m )  
2 3 9 1  
2 1 4 1  
2 1 4 1  
4 1 5 8  
1 8 7 0  
3 0 9 4  
1 0 5 0  
3 4 2 3  
3 3 2 0  
7 5  
2 6 4 3  
S a m p l e  
s i z e  
( N )  
7 5  
5 0  
5 2  
2 5  
3 5  
7 6  
4 5  
5 4  
4 3  
3 3  
3 2  
N o . o f  
M a l e s  
( % )  
4 2  
( 5 6 )  
2 7  
( 5 4 )  
3 3  
( 6 3 )  
1 9  
( 7 6 )  
2 0  
( 5 7 )  
3 7  
( 4 9 )  
3 1  
( 6 9 )  
3 2  
( 5 9 )  
2 7  
( 6 3 )  
3 2  
( 9 7 )  
2 2  
( 6 9 )  
N o . o f  
F e m a l e s  
( % )  
3 3  
( 4 4 )  
2 3  
( 4 6 )  
1 9 *  
( 3 7 )  
0 6 *  
( 2 4 )  
1 5  
( 4 3 )  
3 9  
( 5 1 )  
1 4 *  
( 3 1 )  
2 2  
( 4 1 )  
1 6 *  
( 3 7 )  
0 1 *  
( 0 3 )  
1 0 *  
( 3 1 )  
1 4 2  
T A B L E  2 1 .  D i s t r i b u t i o n  o f  s e x  r a t i o s  o f  ~ ( G . )  S m i t h i i  i n  b o t t o m  t r a w l  c o l l e c t i o n s .  
S I .  










D a t e  
2 2 . 0 3 . 1 9 8 6  
2 3 . 0 3 . 1 9 8 6  
0 2 . 0 1 . 1 9 8 8  
0 6 . 0 1 . 1 9 8 8  
0 6 . 0 1 . 1 9 8 8  
0 8 . 0 1 . 1 9 8 8  
0 9 . 0 1 . 1 9 8 8  
2 7 . 0 8 . 1 9 8 8  
2 5 . 0 2 . 1 9 9 0  
P o s i t i o n  
L a t i t u d e  L o n g i t u d e  
( N )  ( E )  
1 2 ° 4 1  '  8 0 ° 2 7 '  
1 3 ° 5 5 '  8 0 ° 2 3 '  
0 8 ° 3 5 '  
7 6 ° 1 5 '  
0 9 ° 0 4 '  7 5 ° 4 1  '  
0 9 ° 0 4 '  7 5 ° 4 5 '  
0 9 ° 1 8 '  
7 5 ° 5 5 '  
0 9 ° 1 9 '  
7 5 ° 5 5 '  
0 7 ° 3 0 '  
7 7 ° 3 0 '  
1 3 ° 2 3 '  
8 0 ° 2 1  '  
*  
S i g n i f i c a n t  a t  0 . 0 1  %  l e v e l  
D e p t h  
( m )  
8 6  
6 0  
2 7 3  
2 6 0  
2 9 9  
2 3 9  
3 2 0  
8 8  
6 0  
S a m p l e  N o .  o f  N o .  o f  
s i z e  m a l e s  f e m a l e s  
( N )  ( % )  ( % )  
5 6  3 1  
2 5  
( 5 5 )  
( 4 5 )  
5 2  
5 2  0 *  
( 1 0 0 )  
( - )  
4 0  
3 4  
0 6 *  
( 8 5 )  
(  1 5 )  
5 6  
5 3  
0 3 *  
( 9 5 )  
( 0 5 )  
6 1  
4 4  1 7 *  
( 7 2 )  ( 2 8 )  
4 2  
3 0  1 2 *  
( 7 1 )  ( 2 9 )  
5 4  
1 4  4 0 *  
( 2 6 )  
( 7 4 )  
4 9  
2 9  
2 0  
( 5 9 )  ( 4 1 )  
8 2  
4 4  
3 8  
( 5 4 )  
( 4 6 )  
1 4 3  
I n  o r d e r  t o  u n d e r s t a n d  t h e  v a r i a t i o n  i n  s e x  r a t i o  b y  s i z e  g r o u p s ,  
t h e  s i z e  f r e q u e n c y  d a t a  h a v e  b e e n  a n a l y s e d  s e x  w i s e  a n d  s e x  r a t i o  w o r k e d  
f o r  e a c h  o f  t h e  s i z e  c l a s s e s  s e p a r a t e l y  f o r  f l e l a g i c  a n d  b e n t h i c  r e g i o n  
( T a b l e  2 2 ) .  I n  m o s t  o f  t h e  s i z e  g r o u p s  t h e  m a l e s  o u t n u m b e r e d  f e m a l e s ,  
t h e  d e g r e e  o f  d i s p a r i t y  w a s  m a x i m u m  i n  t h e  h i g h e r  s i z e  g r o u p s  b e y o n d  
5 1 - 5 5  m m  c w  i n  t h e  p e l a g i c  a s  w e l l  a s  b o t t o m  p o p u l a t i o n .  T h e  f e m a l e s  
o u t  n u m b e r e d  m a l e s  i n  t h e  s i z e  g r o u p  4 1 - 4 5  a n d  4 6 - 5 0  m m  c w  b y  2 -
1 1  %  i n  t h e  p e l a g i c  r e g i o n  a n d  i n  t h e  s i z e  g r o u p s  4 1 - 4 5  m m  t o  5 1 - 5 5  m m  
c w  b y  1 7  % - 2 2  %  i n  t h e  b e n t h i c  r e g i o n .  T h e  s m a l l e s t  s i z e  g r o u p  1 1 - 1 5  m m  
c w  s h o w e d  a  s e x  r a t i o  o f  n e a r l y  1 : 1 .  
L E N G T H - W E I G H T  R E L A T I O N S H I P  
T h e  r e l a t i o n s h i p  b e t w e e n  c a r a p a c e  w i d t h  a n d  w e i g h t  o f  t h e  c r a b  
w a s  s t u d i e d  f r o m  8 7  m a l e s  o v e r  a  s i z e  r a n g e  o f  4 8 - 7 2  m m  a n d  9 7  f e m a l e s  
o v e r  a  s i z e  r a n g e  o f  4 5 - 6 9  m m .  
T h e  r e g r e s s i o n  e q u a t i o n  ( l i n e a r )  f o r  e a c h  o f  t h e  s e x e s  w a s  f o u n d  
t o  b e  a s  f o l l o w s .  
M a l e  =  
F e m a l e  =  
l o g  w  =  - 8 . 6 7 3  +  2 . 9 6 7  l o g  L .  
( r  =  0 . 9 8 5 ) .  
l o g  w  =  - 1 0 . 6 7 7  +  3 . 5 1 5  l o g  L .  
( r  =  0 . 9 4 6 )  
o r  i n  t h e  e x p o n e n t i a l  f o r m  
M a l e  w  =  
0 . 0 0 0 1 7 1 1 4  L  2 . 9 6 7  
F e m a l e  w  =  0 . 0 0 0 0 2 3 0 7  L
3
.
5 1 5  
1 4 4  
T A B L E  2 2 .  S i z e w i s e  s e x  r a t i o s  ( % )  o f  C .  ( G . )  s m i t h i i  i n  t h e  p e l a g i c  a n d  
b o t t o m  c o l l e c t i o n s .  
S i z e  P e l a g i c  r e g i o n  
B e n t h i c  
r e g i o n  
G r o u p  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
( m m )  
S a m p l e  P e r c e n t a g e  S a m p l e  
P e r c e n t a g e  
s i z e  s i z e  
----~-------------
( N )  
M a l e  
F e m a l e  
( N )  
M a l e  F e m a l e  
1 1 - 1 5  3 2 7  
4 9  5 1  
1 6 - 2 0  
3 6 7  
6 1  3 9  
2 1 - 2 5  
3 3  7 0  3 0  
2 6 - 3 0  1 8  6 4  3 6  
3 1 - 3 5  4 6  6 1  3 9  
1 0 0  
0  
3 6 - 4 0  4 3  5 8  4 2  
4  5 0  5 0  
4 1 - 4 5  1 0 2  4 8  
5 2  2 1  3 3  
6 7  
4 6 - 5 0  
1 0 9  3 9  6 1  7 1  
2 8  7 2  
5 1 - 5 5  1 0 2  
5 5  4 5  1 5 6  
3 2  6 8  
5 6 - 6 0  
1 0 5  7 2  2 8  
1 1 5  
8 7  1 3  
6 1 - 6 5  6 4  
9 5  0 5  
5 5  9 8  0 2  
6 6 - 7 0  
3 0  9 6  0 4  
1 3  9 2  
0 8  
7 1 - 7 5  
6  1 0 0  
0  2  
1 0 0  
0  
1 4 5  
B R E E D I N G  P O P U L A T I O N  
I t  h a s  b e e n  n o t i c e d  i n  t h e  p r e v i o u s  c h a p t e r  t h a t  t h e  f e m a l e  c r a b  
at~ains m a t u r i t y  a t  5 0 %  l e v e l  w h e n  i t  i s  4 8 . 7  m m  c w .  I n  o r d e r  t o  s t u d y  
t h e  a b u n d a n c e  o f  b r e e d i n g  p o p u l a t i o n  i n  t h e  t w o  d i f f e r e n t  e c o l o g i c a l  r e g i o n  
v i z .  p e l a g i c  a n d  b e n t h i c  r e a l m s ,  t h e  r e l e v a n t  d a t a  w e r e  a n a l y s e d  s e p a r a t e l y .  
F r o m  t h e  p e l a g i c  r e g i o n  e x a m i n a t i o n  o f  a  t o t a l  o f  5 9 1  f e m a l e  c r a b s  i n  
t h e  s i z e  r a n g e  1 1  t o  6 9  m m  c w  c o l l e c t e d  f r o m  t h e  I K M T  a n d  p e l a g i c  
t r a w l  c a t c h e s  s h o w e d  a b s o l u t e l y  n o  c r a b s  i n  m a t u r i t y  o r  b e r r i e d  c o n d i t i o n .  
T h e  o v a r i e s  o f  a l l  t h e  a n i m a l s  o n  d i s s e c t i o n  w e r e  f o u n d  t o  b e  i n  i m m a t u r e  
s t a g e .  O u t  o f  5 9 1  f e m a l e s  s t u d i e d  a s  m a n y  a s  7 8  c r a b s  w e r e  a b o v e  t h e  
m i n i m u m  s i z e  o f  m a t u r i t y  a t  5 0 %  l e v e l  ( 4 8 . 7  m m  c w )  w h i c h  d i d  n o t  s h o w  
s i g n  o f  m a t u r i t y  e x t e r n a l l y  o r  i n t e r n a l l y .  T h e  c o n d i t i o n  o f  v u l v a  o f  t h e s e  
c r a b s  o n  c l o s e r  e x a m i n a t i o n  h a v e  p r o v e d  t o  b e  v i r g i n  ( P l a t e  1 3 ) .  
B r e e d i n g  p o p u l a t i o n  w a s  o b s e r v e d  o n l y  a t  t h e  b o t t o m .  
O u t  o f  
a  t o t a l  o f  4 3 8  c r a b s  s t u d i e d  f r o m  t h e  b o t t o m  t r a w l  c o l l e c t i o n s  1 9 0  w e r e  
f e m a l e s .  
A m o n g  t h e s e  f e m a l e s  8 3 %  w e r e  f o u n d  t o  b e  o v i g e r o u s  w i t h  
e g g s  i n  d i f f e r e n t  s t a g e s  o f  d e v e l o p m e n t .  
T h e  s i z e  o f  o v i g e r o u s  c r a b s  
r a n g e d  f r o m  4 5 - 6 0  m m  c w  a n d  t h e  m a x i m u m  n u m b e r  o f  o v i g e r o u s  a n i m a l s  
b e l o n g e d  t o  t h e  s i z e  g r o u p  5 1 - 5 5  c w .  D u r i n g  t h i s  o v i g e r o u s  s t a g e ,  e x a m i -
n a t i o n  o f  t h e  o v a r y  i n d i c a t e d  r e  m a t u r a t i o n  a s  m e n t i o n e d '  e l s e w h e r e  t h e r e b y  
i n d i c a t i n g  c o n t i n u o u s  o v a r i a n  d e v e l o p m e n t .  E x a m i n i n g  t h e  s a m p l e s  c o l l e c t e d  
o n  d i f f e r e n t  o c c a s i o n s  f r o m  t h e  s o u t h w e s t  c o a s t  i t  i s  f o u n d  t h a t  t h e  
m a x i m u m  p e r c e n t a g e  o f  o v i g e r o u s  c r a b s  ( 5 0 - 9 0 % )  w e r e  r e c o r d e d  f r o m  
t h e  r e l a t i v e l y  d e e p e r  w a t e r s  b e y o n d  t h e  1 0 0  m  l i n e .  T w o  s a m p l e s  t a k e n  
w i t h i n  1 0 0  m  l i n e  h o w e v e r  s h o w e d  v e r y  l o w  p e r c e n t a g e  o f  b e r r i e d  c r a b s  
1 4 6  
( 1 5 % ) .  T h e  n o n - b e r r i e d  c r a b s  o f  t h e s e  s a m p l e s  s h o w e d  o v a r i e s  i n  e a r l y / l a t e  
m a t u r i n g  s t a g e s .  I n  t h e  c a s e  o f  c r a b s  s t u d i e d  f r o m  h i g h e r  d e p t h s  b e y o n d  
1 0 0  m  l i n e s  m a j o r i t y  o f  t h e  n o n - o v i g e r o u s  c r a b s  s h o w e d  o v a r i e s  i n  l a t e  
m a t u r i n g  o r  r i p e  s t a g e .  
T h e  s a m p l e  c o l l e c t e d  f r o m  t h e  e a s t  c o a s t  a t  
6 0  m  d e p t h  o f f  M a d r a s  c o n t a i n e d  9 3 %  o f  c r a b s  i n  o v i g e r o u s  c o n d i t i o n .  
D I S C U S S I O N  
F r o m  t h e  a v a i l a b l e  i n f o r m a t i o n  o n  t h e  d i s t r i b u t i o n  o f  C .  ( G . )  s m i t h i i  
- -
i n  I n d i a n  o c e a n  i t  m a y  b e  s e e n  t h a t  i t  i s  a  w i d e l y  d i s t r i b u t e d  s p e c i e s  
i n  t h e  r e g i o n  o c c u p y i n g  t h e  n e r i t i c  a s  w e l l  a s  o c e a n i c  p r o v i n c e s  o f  t h e  
p e l a g i c  r e a l m  a n d  t h e  o u t e r  c o n t i n e n t a l  s h e l f  a n d  u p p e r  c o n t i n e n t a l  s l o p e  
( S t e p h e n s o n ,  1 9 6 7 ,  1 9 7 2 ;  S i l a s ,  1 9 6 9 ;  S u s e e l a n  ~ a l . ,  1 9 9 0 ;  S u l o c h a n a n  
e t  a l . ,  1 9 9 1 ) .  
F r o m  t h e  s e a s  a r o u n d  I n d i a  S i l a s  ( 1 9 6 9 )  a n d  S u I o c h a n a n  
e t  a l .  ( 1 9 9 1 )  h a v e  i n d i c a t e d  t h e  o c c u r r e n c e  o f  t h i s  s p e c i e s  i n  s i z e a b l e  
q u a n t i t i e s  u p  t o  L a t .  1 6 ° 0 0 ' N  a l o n g  t h e  w e s t  c o a s t  a n d  u p t o  L a t .  1 9 ° 0 0 ' N  
a l o n g  t h e  e a s t c o a s t  w i t h  m a x i m u m  c o n c e n t r a t i o n  o f f  K e r a i a ,  n:~rnataka 
a n d  T a m i l  N a d u  c o a s t s .  T h e  p r e s e n t  s t u d y  o f  S a g a r  S a m p a d a  m a t e r i a l  
i n d i c a t e s  t h a t  t h i s  c r a b  e n j o y s  a  w i d e r  d i s t r i b u t i o n  i n  I n d i a n  w a t e r s  e x t e n d -
i n g  f r o m  C a p e  C o m o r i n  t o  D w a r a k a  o n  t h e  w e s t  c o a s t  a n d  a l m o s t  t h r o u g h -
o u t  t h e  e a s t  c o a s t  f r o m  C a p e  C o m o r i n  t o  P " r a d i p .  
I n  t h e  b o t t o m  
t h e  s p e c i e s  i s  e n c o u n t e r e d  a t  d e p t h s  b e t w e e n  8 8  a n d  3 5 6  m  o n  t h e  w e s t  
c o a s t  a n d  b e t w e e n  6 0  a n d  3 0 6  m  o n  t h e  e a s t  c o a s t .  I t  i s  f o u n d  t o  o c c u p y  
t h e  u p p e r  c o l u m n  o f  t h e  o c e a n  u p t o  a b o u t  6 0 0  m  ( l o w e r  l i m i t  o f  p e l a g i c  
s a m p l i n g )  o v e r  t h e  e n t i r e  E a s t e r n  A r a b i a n  S e a  a n d  m o s t  a r e a s  o f  t h e  
B a y  o f  B e n g a l  i n c l u d i n g  A n d a m a n  w a t e r s .  
T h e  a r e a s  o f  a b u n d a n c e  o f  
1 4 ' 1  
t h e  s p e c i e s  a t  t h e  b o t t o m  o r  i n  t h e  p e l a g i c  r e a l m  v a r i e d  c o n s i d e r a b l y  
i n  d i f f e r e n t  r e g i o n s  o f  t h e  A r a b i a n  s e a  a n d  B a y  o f  B e n g a l .  
A b u n d a n c e  a t  b o t t o m  
T h o u g h  t h e  c r a b  w a s  e n c o u n t e r e d  t h r o u g h  o u t  t h e  w e s t  c o a s t  i n  
b o t t o m  t r a w l  o p e r a t i o n s ,  d e n s e  c o n c e n t r a t i o n s  w e r e  o b s e r v e d  o n l y  i n  t h e  
s o u t h w e s t  c o a s t  b e t w e e n  M a n g a l o r e  a n d  C a p e  C o m o r i n .  E v e n  i n  t h i s  
r e g i o n ,  t h e  c a t c h  p e r  h a u l  v a r i e d  c o n s i d e r a b l y  i n  d i f f e r e n t  a r e a s  s a m p l e d .  
T h e  m a x i m u m  c a t c h  a m o u n t i n g  t o  1 1 0 0 - 1 7 4 0  k g / h o u r  w a s  r e c o r d e d  i n  
t w o  h a u l s  t a k e n  o f f  A l l e p p e y .  A n a l y s i s  o f  c a t c h  i n  r e l a t i o n  t o  d e p t h  
i n d i c a t e s  m a x i m u m  c o n c e n t r a t i o n  o f  t h e  r e s o u r c e  i n  1 5 1 - 2 0 0  m  M a n g a l o r e -
P o n n a n i  a r e a  a n d  2 0 1 - 3 0 0  m  i n  C a p e  C o m o r i n  - C o c h i n  a r e a  i n c l u d i n g  
t h e  " Q u i l o n  b a n k "  m e n t i o n e d  b y  M e n o n  ( 1 9 6 8 ) .  D u r i n g  t h e  e x p l o r a t o r y  
s u r v e y s  c o n d u c t e d  b y  R / V .  V a r u n a ,  S i l a s  ( 1 9 6 9 )  r e c o r d e d  m a x i m u m  c o n c e n t -
r a t i o n  o f  t h e  s p e c i e s  b e t w e e n  L a t .  1 1 ° 0 0 '  a n d  1 3 ° 0 0 ' N  ( P o n n a n i - M a n g a l o r e  
a r e a )  p a r t i c u l a r l y  i n  t h e  d e p t h  z o n e  ( 1 0 1 - 1 7 9  m )  f r o m  w h e r e  a  m a x i m u m  
c a t c h  o f  3 5 0 0  k g  o f  c r a b  w a s  r e c o r d e d  i n  a  s i n g l e  h a u l  a t  1 4 2  m  d e p t h .  
T h e  e x p l o r a t o r y  s u r v e y s  o f  t h e  F i S h e r y  S u r v e y  o f  I n d i a  ( S u l o c h a n a n ,  e t  
a l . ,  1 9 9 1 )  s h o w e d  m a x i m u m  c o n c e n t r a t i o n  o f  t h e  c r a b  a t  L a t .  1 1 ° 0 0 ' -
1 2 ° 0 0 ' N  ( P o n n a n i - C a n n a n o r e  a r e a )  a n d  L a t .  0 9 ° 0 0 ' - 1 0
0
0 0 ' N  ( Q u i l o n - C o c h i n  
a r e a )  a t  1 0 1 - 2 0 0  m  d e p t h z o n e .  T h e  m a x i m u m  c a t c h  r e c o r d e d  d u r i n g  t h e s e  
s u r v e y s  a m o u n t e d  t o  1 2 4 0  k g / h o u r  a n d  i t  w a s  r c o r d e d  f r o m  t h e  s o u t h e r n  
a r e a .  
T h e  l i m i t e d  t r a w l i n g  o p e r a t i o n s  c o n d u c t e d  b y  S a g a r  S a m p a d a  i n  
t h e  G u l f  o f  M a n n a r  a r e a  d i d  n o t  p r o v e  a n y  p o s i t i v e  h a u l s .  
S u l o c h a n a n  
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et al. (1991), however, recorded an average catch rate of 46.59 kg/hr 
in this area for the FSI vessels. 
Along the eastcoast, though a wide coverage of bottom samplmg 
has been made by Sagar Sampada indicating the occurrence of .£:.. (G.) 
smithii throughout the coast, the areas of large concentration of the 
crab were highly localized and restricted to certain [Xlckets off Pt. Calimer e 
Madras, Visakhapatllliln and Gopalpur. Catch rates recorded in these 
productive grounds were also comparatively less than in the westcoast 
exce[IJt off Madras, where a large haul of 500 kg of crab was taken at 
a very shallow depth of 60 m. The Fishery :,urvey of India has also indi-
cated a poor standing stock for the crab along this coast, indicating a 
lesser resource of this crab along the east coast. 
The foregoing analysis of the distribution pattern of the species 
on the shelf edge and upper continental slope would reveal that crab 
occupies an area characterized by low temperature and low dissolved 
oxygen for the bottom waters. According to SHas (1969) the outer conti-
nental shelf waters of the southwest coast of India beyond 100 m depth 
has a temperature ranging 15.5-23.0oC, salinity ranging 35.0-35.8 ppt 
and dissolved oxygen ranging 0.5-3.0 mIlL. On the upper continental 
slope upto 400 m depth the temperature ranged 9.0-18°C, salinity 35.0-
35.2 ppt and dissolved oxygen 0.5-1.0 ml /L. From this it would appear 
that the temperature and dissolved oxygen at bottom changes drastically 
with the increasing depth while the salinity remains uniformly high. 
Variations in the distribution and abundance of deep-sea crab have 
also been reported from other parts of world. The Geryonid crab Chace on 
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(=Geryon) guinquedens is an important deep-sea crab contributing to 
commercial fishery in the western region of North and South Atlantic 
(W igley et al., 1975). This species, known to occupy a wide range of 
depths between 40 and 2,155 m (Rathbun, 1937), is mainly an inhabitant 
of the bathyal zone (Wigley ~ al., 1975). In the Northwest Atlantic 
it is found in low concentration in relatively shallow waters, most commonly 
at intermediate depth (320-412 m) and sparsely in still deeper waters 
between Maryland and Eastern Georges Bank. (Wigley ~ al., 1975). 
Schroeder (1955, 1959) indicated that this crab is abundant at depths 
ranging between 275 and 750 m along the coast of Novascotia to Virginia. 
The related species ~ fenneri enjoys a bathymetric distribution between 
300 and 810 m in the same region of Atlantic ocean. Maximum abundance 
of this species is found between 450 and 550 m (Wenner et al., 1987). 
C. maritae, another deep-water crab found along the West African coast, 
has a bathymetric distribution extending from 350 and 1000 m depth but 
a commercial fishery exists for the species mainly at a depth of 600-
700 m (Beyers and Wilke, 1980, Melville-Smith, 1985). 
Many authors have attempted to correlate the variations in geogi'a-
phic and bathymetric abundance of the red crab C. quinguedens. Schroeder 
(1959) reported that temperature is not the single factor determining 
the geographic and bathymetric variations in distribution of the red crab 
population. Wigley et al. (1975) also arrived at the same conclusion. 
Though these authors could observe a definite trend of highest densities 
of the crab at a particular range of temperature (5°C-8°C) they could 
not correlate its abundance with water temperature, as substantially lower 
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d e n s i t i e s  o f  t h e  c r a b  w e r e  a l s o  o b s e r v e d  i n  b o t h  w a r m e r  a n d  c o l d e r  
t e m p e r a t u r e  c o n d i t i o n s .  A s  t h e  c r a b  t o l e r a t e d  a  t e m p e r a t u r e  r a n g e  o f  
3 . 1 - 1 2 . 7 ° C  p r e v a i l i n g  i n  a  w i d e  r a n g e  o f  b o t t o m  d e p t h s  a n d  t h e  e u r y t h e r m i c  
t c l e r a n c e  c o m b i n e d  w i t h  n a t u r a l  u p s l o p e  m i g r a t i o n  f r o m  d e e p  c o l d e r  w a t e r  
t o  s h a l l o w e r  w a r m e r  w a t e r  w i t h  i n c r e a s e  i n  s i z e  a n d  a g e ,  t h e s e  a u t h o r s  
s u g g e s t e d  t h a t  t h e  d i r e c t  e f f e c t  o f  w a t e r  t e m p e r a t u r e  o n  c r a b  d i s t r i b u t i o n  
w a s  s u b o r d i n a t e  t o  o t h e r  e n v i r o n m e n t a l  a n d  b i o t i c  i n f l u e n c e .  
W h i l e  d i s c u s s i n g  t h e  v a r i a t i o n  i n  d e p t h  d i s t r i b u t i o n  o f  C .  f e n n e r i ,  
W e n n e r  e t  a l .  ( 1 9 8 7 )  t r i e d  t o  c o r r e l a t e  t h e  c r a b  a b u n d a n c e  w i t h  b o t t o m  
s e d i m e n t  t y p e  a n d  f o u n d  t h a t  t h e  g o l d e n  c r a b s  w e r e  a b u n d a n t  w h e r e v e r  
t h e  s u b s t r a t e  c o n t a i n e d  a  m i x t u r e  o f  s i l t - c l a y  a n d  f o r a m i n i f e r a n  s h e l l s .  
M e l v i l l e - S m i t h  ( 1 9 8 5 )  c o u l d  n o t  f i n d  a n y  o b v i o u s  r e a s o n s  f o r  t h e  d i f f e r e n c e  
i n  t h e  d e n s i t i e s  o f  C .  m a r i t a e  a l o n g  t h e  S o u t h w e s t  A f r i c a n  c o a s t .  T h i s  
a u t h o r  c o n c l u d e d  t h a t  t h e  d e p t h - r e l a t e d  d i f f e r e n c e  i n  d i s t r i b u t i o n  m i g h t  
b e  d u e  t o  f i s h i n g  p r e s s u r e  a s  w e l l  a s  b i o l o g i c a l  o r  h y d r o g r a p h i c a l  f a c t o r s  
o r  d u e  t o  c o m b i n e d  e f f e c t  o f  a l l  t h e s e .  
T h e  b a t h y m e t r i c  v a r i a t i o n s  i n  t h e  a b u n d a n c e  o f  C .  ( G . )  s m i t h i i  
a l o n g  t h e  s o u t h w e s t  c o a s t  o f  I n d i a  i s  e x a m i n e d  i n  r e l a t i o n  t o  t e m P e r a t u r e  
a n d  s u b s t r a t u m  c o n d i t i o n s  o f  t h e  t r a w l i n g  g r o u n d s .  S t u d y i n g  t h e  e n v i r o n -
m e n t a l  c h a r a c t e r i s t i c s  o f  t h e  d e e p - s e a  t r a w l i n g  g r o u n d s  o f  t h i s  c o a s t ,  
S u s e e l a n  ( 1 9 8 4 )  i n d i c a t e d  t h a t  t h e  o u t e r  c o n t i n e n t a l  s h e l f  b e t w e e n  1 0 0  
a n d  2 0 0  m  d e p t h  h a d  a  t e m p e r a t u r e  r a n g e  o f  a b o u t  1 4  t o  2 2 ° C  w i t h  n o  
r e c o g n i z a b l e  v a r i a t i o n  b e t w e e n  t h e  s o u t h e r n  a n d  n o r t h e r n  a r e a s  o f  a b o u t  
1 0 . 5 ° C - 1 6 ° C ,  t h e  u p p e r  c o n t i n e n t a l  s l o p e  ( 2 0 0 - 4 5 0  m  d e p t h )  a l s o  s h o w e d  
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l i t t l e  v a r i a t i o n  i n  t h i s  p a r a m e t e r  b e t w e e n  t h e  s o u t h e r n  a n d  n o r t h e r n  
a r e a s  s t u d i e d .  M a s s  o c c u r r e n c e  o f  t h i s  c r a b  a t  r a t h e r  s h a l l o w e r  d e p t h  
( 6 0  m )  o n  t h e  S o u t h e a s t  c o a s t  o f  I n d i a  d u r i n g  t h e  p r e s e n t  s t u d y  r e v e a l s  
i t s  t o l e r a n c e  o f  w i d e  r a n g e  o f  t e m p e r a t u r e  c o n d i t i o n s .  F r o m  t h i s  i t  c a n  
b e  i n f e r r e d  t h a t  t h e  c r a b  a b u n d a n c e  c a n n o t  b e  c o r r e l a t e d  w i t h  t h e  b o t t o m  
t e m p e r a t u r e  a l o n e .  T h e  b o t t o m  c o n d i t i o n  w a s  f o u n d  t o  b e  a n  i m p o r t a n t  
v a r i a b l e  f a c t o r  i n  t h e  d i f f e r e n t  t r a w l i n g  g r o u n d s  o f  t h e  S o u t h w e s t  c o a s t .  
A  p e r u s a l  o f  a v a i l a b l e  i n f o r m a t i o n  ( J O h n  a n d  K u r i a n ,  1 9 5 9 ;  S i l a s ,  1 9 6 9 )  
w o u l d  s h o w  t h a t  d i s t i n c t  v a r i a t i o n s  o c c u r  i n  t h e  n a t u r e  o f  b o t t o m  c o n d i t i o n s  
o f  t h e  d i f f e r e n t  a r e a s  o f  t h e  c o a s t .  T h e  o u t e r  c o n t i n e n t a l  s h e l f  n o r t h  
o f  C o c h i n  i s  r e p o r t e d  t o  b e  o f  f i n e  m u d  a n d  s a n d  w h i l e  t h e  s a m e  d e p t h  
r e g i o n  o f  m o s t  o f  t h e  s o u t h e r n  a r e a s  a r e  r o c k y .  T h e  b o t t o m  c o n d i t i o n  
o f  t h e  u p p e r  c o n t i n e n t a l  s l o p e  i s  g e n e r a l l y  s o f t  d u e  t o  f i n e  g r e y  m u d  
c o m p o s e d  o f  f o r a m i n i f e r a n  s h e l l s  e s p e c i a l l y  o f f  Q u i l o n °  a n d  A l l e p p e y .  
T h e  a b u n d a n c e  o f  c r a b  t h u s  a p p e a r s  t o  h a v e  a  c l o s e  r e l a t i o n s h i p  w i t h  t h e  
s o f t  m u d d y  s u b s t r a t u m  p r e v a i l i n g  i n  t h e  o u t e r  c o n t i n e n t a l  s h e l f  n o r t h  
o f  C o c h i n  a n d  t h e  u p p e r  c o n t i n e n t a l  s l o p e  s o u t h  o f  C o c h i n .  T h i s  o b s e r v a t i o n  
i s  i n  a g r e e m e n t  w i t h  t h a t  o f  W e n n e r  ~ a l .  ( 1 9 8 7 )  w h o  n o t i c e d  t h a t  t h e  
a b u n d a n c e  o f  t h e  G o l d e n  c r a b  C .  f e n n e r i  w a s  c l o s e l y  r e l a t e d  t o  a  s u b s t r a t u m  
c h a r a c t e r i z e d  b y  a  m i x t u r e  o f  s i l t  - c l a y  a n d  f o r a m i n i f e r a n  s h e l l .  
A b u n d a n c e  i n  p e l a g i c  r e g i o n  
E x a m i n a t i o n  o f  s e v e r a l  s a m p l e s  o f  I K M T  a n d  p e l a g i c  t r a w l  c a t c h e s  
o f  F U R V  S a g a r  S a m p a d a  d u r i n g  t h e  p r e s e n t  s t u d y  h a s  s h o w n  t h a t  C .  ( G . )  
s m i t h i i  i s  a  c o m m o n  o c c u p a n t  o f  t h e  p e l a g i c  r e a l m  o f  t h e  e n t i r e  E E Z  
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a n d  c o n t i g u o u s  w a t e r s  o f  t h e  I n d i a n  o c e a n .  T h e  e x t e n s i v e  d i s t r i b u t i o n  
o f  t h e  s p e c i e s  i n  t h e  o c e a n  i s  a l s o  a p p a r e n t  f r o m  t h e  w i d e s p r e a d  c o l l e c t i o n s  
o f  t h e  s p e c i e s  f r o m  s e v e r a l  l o c a l i t i e s  o f  t h e  e a s t  A f r i c a n  c o a s t ,  w e s t e r n  
A r a b i a n  S e a  a n d  i n  t h e  B a y  o f  B e n g a l  r e p o r t e d  b y  p r e v i o u s  w o r k e r s  ( M a c l e a y  
1 8 3 8 ;  M i I n e  E d w a r d s ,  1 8 6 1 ;  L e e n e  a n d  B u i t e n d i j k ,  1 9 4 9 ;  S a n k a r a n k u t t y  
a n d  R a n g a r a j a n ,  1 9 6 2 ;  D e l l a  C r o c e  a n d  H o l t h u i s ,  1 9 6 5 ;  S t e p h e n s o n  a n d  
R e e s ,  1 9 6 7 b ;  S i l a s ,  1 9 6 9 ;  M o h a m m e d  a n d  S u s e e l a n ,  1 9 7 3 ;  D a n i e l  a n d  
C h a k r a p a n i ,  1 9 8 4 ;  S u l o c h a n a n  ~ a l . ,  1 9 9 1 ;  Z a m o r v  e t  a I . ,  1 9 9 1 ) .  T h e  
c r a b s  i n  t h e  p e l a g i c  r e g i o n  a r e  f o u n d  t o  b e  a b u n d a n t l y  r e p r e s e n t e d  b y  
y o u n g e r  a s  w e l l  a s  a d u l t  s t a g e s  t h r o u g h o u t  t h e  r e g i o n .  T h e  p r e s e n t  d a t a  
h a s  a l s o  i n d i c a t e d  t h a t  t h e  s w a r m s  o f  t h e  c r a b  i n c l u d i n g  j u v e n i l e  s t a g e s  
a p p e a r e d  r a t h e r  s u d d e n l y  a t  c e r t a i n  s t a t i o n s  b u t  d i d  n o t  c o n t i n u e  t o  o c c u r  
t h e r e  i n  t h e  s a m e  m a g n i t u d e  f o r  l o n g  p e r i o d ,  t h e r e b y  i n d i c a t i n g  s p o r a d i c  
n a t u r e  o f  s w a r m i n g ,  D a n i e l  a n d  C h a k r a p a n i  ( 1 9 8 4 )  r e p o r t e d  d e n s e  o c c u r r e n c e  
o f  z o e a ,  m e g a l o p a  a n d  i n s t a r  s t a g e s  o f  t h e  s p e c i e s  i n  t h e  N o r t h w e s t  A r a b i a n  
s e a  a n d  i n s h o r e  w a t e r s  o f  M a d r a s  c o a s t  f r o m  p l a n k t o n  a n d  N e u s t o n  c o l l e -
c t i o n s .  T h e  p r e s e n t  s t u d y  h a s  r e v e a l e d  t h a t  t h e  j u v e n i l e  s t a g e s  o f  t h i s  
c r a b  a r e  i m p o r t a n t  c o m p o n e n t  o f  t h e  p e l a g i c  c o m m u n i t i e s  o c c u p y i n g  t h e  
D e e p  S c a t t e r i n g  L a y e r s  o f  b o t h  t h e  A r a b i a n  S e a  a n d  t h e  B a y  o f  B e n g a l .  
I n  t h e  A r a b i a n  S e a ,  t h e  a r e a s  o f  d e n s e  c o n c e n t r a t i o n  a r e  m o r e  i n  t h e  
n e r i t i c  p r o v i n c e  o n  t h e  n o r t h w e s t  c o a s t  a n d  i n  t h e  n e r i t i c  a s  w e l l  a s  
o c e a n i c  w a t e r s  o n  t h e  s o u t h w e s t  c o a s t .  I n  t h e  l a t t e r  r e g i o n ,  t h e  w a t e r  
a r o u n d  L a k s h a d w e e p  I s l a n d s  a r e  d e n s e l y  o c c u p i e d  b y  t h e s e  s t a g e s .  I n  
t h e  B a y  o f  B e n g a l ,  y o u n g  c r a b s  a r e  s p a r s e l y  d i s t r i b u t e d  i n  t h e  D S L ,  t h e  
m a x i m u m  b e i n g  o b s e r v e d  i n  t h e  v i c i n i t y  o f  M a d r a s .  T h e  o c c u r r e n c e  o f  
m a x i m u m  n u m b e r s  o f  y o u n g  c r a b s  o f f  M a d r a s  i s  i n  s u p p o r t  o f  t h e  f i n d i n g s  
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o f  D a n i e l  a n d  C h a k r a p a n i  ( 1 9 8 4 )  w h o  r e p o r t e d  t h e  s a m e  s t a g e s  i n  a p p r e -
c i a b l e  n u m b e r s  i n  t h e  i n s h o r e  w a t e r s  o f  t h i s  c o a s t .  
D a t a  o n  p e l a g i c  t r a w l s  o p e r a t i o n s  a l s o  s h o w e d  e x i s t e n c e  o f  a  r i c h  
p o p u l a t i o n  o f  t h i s  c r a b  r e p r e s e n t e d  b y  a d u l t s  a n d  s u b a d u l t s .  A s  i n  t h e  
c a s e  o f  s m a l l e r  c r a b s  o b s e r v e d  i n  t h e  D e e p  S c a t t e r i n g  L a y e r s ,  a d v a n c e d  
l i f e  s t a g e s  o f  t h i s  s p e c i e s  a l s o  e n j o y  a  w i d e  d i s t r i b u t i o n  i n  t r e  s t u d y  a r e a ,  
o c c u r r i n g  b o t h  i n  t h e  e a s t e r n  A r a b i a n  s e a  a s  w e l l  a s  t h e  B a y  o f  B e n g a l .  
I n  t h e  e a s t e r n  A r a b i a n  s e a ,  i t  h a s  a  c o n t i n u o u s  d i s t r i b u t i o n  e x t e n d i n g  
t h r o u g h o u t  t h e  w e s t  c o a s t  o f  I n d i a .  M o s t  o f  t h e  p o p u l a t i o n  i s  f o u n d  t o  
o c c u p y  t h e  o c e a n i c  w a t e r s .  A s  o b s e r v e d  i n  t h e  c a s e  o f  j u v e n i l e  c r a b s ,  
t h  l a r g e r  c r a b  p o p u l a t i o n  s a m p l e d  b y  t h e  p e l a g i c  t r a w l  a l s o  s h o w e d  m a x i -
m u m  d e n s i t y  i n  t h e  s o u t h w e s t  c o a s t  a n d  a r o u n d  t h e  L a k s h a d w e e p  i s l a n d s .  
I n  t h e  B a y  o f  B e n g a l  t h e i r  d i s t r i b u t i o n  i s  f o u n d  t o  b e  p a t c h y  a n d  c o m p a r a -
t i v e l y  l e s s  a b u n d a n t  t h a n  i n  t h e  A r a b i a n  S e a .  
T h e  o c e a n i c  w a t e r s  o f f  
M a d r a s  a g a i n  p r o v e d  t o  b e  i n h a b i t e d  b y  a  r i c h  p o p u l a t i o n  o f  t h i s  s p e c i e s .  
I n  t h e  A n d a m a n  w a t e r s  s w a r m s  o f  t h i s  s p e c i e s  a r e  o b s e r v e d  f o r  t h e  f i r s t  
t i m e .  T h o u g h  n o  s e r i o u s  e f f o r t  h a s  b e e n  m a d e  t o  s t U d y  t h e  q u a n t i t a t i v e  
d i s t r i b u t i o n  o f  c r a b  p o p u l a t i o n  b y  a n y  e a r l i e r  w o r k e r s  i n  t h e  e a s t e r n  A r a b i a n  
s e a  a  f e w  h a d  m a d e  m e n t i o n  o f  t h e  s w a r m s  a n d  s o l i t a r y  o c c u r r e n c e  o f  
t h e  c r a b  i n  t h e  s u r f a c e  a n d  s u b s u r f a c e  w a t e r s  o f  t h e  r e g i o n  ( S a n k a r a n k u t t y  
a n d  R a n g a r a j a n ,  1 9 6 2 ;  S i l a s  1 9 6 9 ;  D a n i e l  a n d  C h a k r a p a n i ,  1 9 8 4 ) .  M o s t  
o f  t h e s e  a u t h o r s  h a v e  a l s o  i n d i c a t e d  t h a t  t h e  p e l a g i c  o c c u r r e e n c e  o f  t h e  
c r a b  i s  q u i t e  i r r e g u l a r  a s  t h e y  a p p e a r e d  i n  l a r g e  s w a r m s  s u d d e n l y  a n d  a l s o  
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d i s a p p e a r e d  i n  q u i c k  s u c c e s s i o n  f r o m  t h e  p e l a g i c  h a b i t a t .  T h e  m o t i v a t i o n  
f o r  t h i s  p e c u l i a r  n a t u r e  i n  t h e  p e l a g i c  d i s t r i b u t i o n  o f  t h e  c r a b  p o p u l a t i o n  
i s  n o t  f u l l y  u n d e r s t o o d .  
D i v e r s e  o p i n i o n s  h a v e  b e e n  e x p r e s s e d  r e g a r d i n g  t h e  c h a n g e s  i n  
t h e  p e l a g i c  d i s t r i b u t i o n  o f  t h e  c r a b  i n  t h e  w e s t e r n  I n d i a n  O c e a n .  Z a m o r o v  
~ a l . ,  ( 1 9 9 1 )  r e p o r t  a  s e a s o n a l  m i g r a t i o n  o f  t h e  c r a b  f r o m  s h e l f  w a t e r s  
t o  t h e  p e l a g i c  r e a l m  w h e n  t h e y  a r e  f e d  b y  y e l l o w  f i n  t u n a .  A c c o r d i n g  
t o  t h e m ,  t h e  c r a b s  r i s e  f r o m  t h e  c o n t i n e n t a l  a n d  i s l a n d s h e l v e s  o f  t h e  
w e s t e r n  t r o p i c a l  I n d i a n  o c e a n ,  t r a v e l l i n g  u p t o  1 0 0  m i l e s  o f f s h o r e  w h e n  
t h e  s o u t h  w e s t  m o n s o o n  c h a n g e s  t o  t h e  n o r t h e a s t  o n e .  T h e  p e a k  o f  m i g r a -
t i o n  i s  r e a c h e d  i n  S e p t e m b e r - N o v e m b e r .  T n e  c r a b s ,  a c c o r d i n g  t o  t h e s e  
a u t h o r s  a s  w e l l  a s  o t h e r s  ( L o s s e ,  1 9 6 9 ;  D a n i e l  a n d  C h a k r a p a n i ,  1 9 8 4 ;  Z a m o r o v  
~ a l . ,  1 9 9 1 )  a c t i v e l y  f e e d ,  g r o w  a n d  l i k e l y  s p a w n  d u r i n g  t h i s  p e r i o d  o f  
p e l a g i c  e x i s t e n c e .  T h e  p r e s e n t  o b s e r v a t i o n s  c l e a r l y  i n d i c a t e  t h a t  i n  t h e  
c a s e  o f  t h i s  s p e c i e s  t h e  s p a w n i n g  d o e s  n o t  t a k e  p l a c e  i n  t h e  p e l a g i c  r e t l i m .  
I t  i s  a l s o  b e l i e v e d  b y  t h e s e  a u t h o r s  t h a t  t h e  l a r v a e  a r e  p r o b a b l y  t r a n s p o r t e d  
b y  w e s t e r n  c u r r e n t s  t o  t h e  s h e l f  a r e a s  w h e r e  t h e y  c a n  s e t t l e .  T h e  c r a b s  
r e m a i n  i n  t h e  p e l a g i c  h a b i t a t  u n t i l  M a r c h ,  a l t h o u g h  t h e i r  a b u n d a n c e  
a p p a r e n t l y  d e c r a s e  f r o m  J a n u a r y .  T h e  p r e s e n t  d a t a  h o w e v e r  d o e s  n o t  
s u p p o r t  t h e  a b o v e  c o n c l u s i o n  w i t h  r e g a r d  t o  t h e  p e a k  p e r i o d  o f  a b u n d a n c e  
o f  t h e  c r a b  i n  t h e  o f f s h o r e  w a t e r s ·  a l o n g  t h i s  c o a s t .  A  p e r u s a l  o f  T a b l e  1 0  
w o u l d  i n d i c a t e  t h a t  t h e  m a x i m u m  d e n s i t y  o f  a d u l t  a n d  s u b a d u l t  c r a b s  
o b t a i n e d  i n  t h e  p e l a g i c  t r a w l  w a s  r e c o r d e d  d u r i n g  t h e  s o u t h w e s t  m o n s o o n  
p e r i o d  w i t h  p e a k  i n  J u n e - J u l y .  T h o u g h  r e l a t i v e l y  m o r e  n u m b e r  o f  p e l a g i c  
t r a w l i n g  o p e r a t i o n s  w e r e  c o n d u c t e d  d u r i n g  t h e  n o r t h e a s t  m o n s o o n  p e r i o d  
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b e t w e e n  S e p t e m b e r  a n d  D e c e m b e r ,  t h e  c r a b  a b u n d a n c e  w a s  c o n s i -
d e r a b l y  l o w .  
A  c o m p a r i s o n  o f  t h e  q u a n t i t a t i v e  d i s t r i b u t i o n ·  o f  j u v e n i l e  c r a b s  
i n  t h e  D S L  w i t h  t h a t  o f  s u b a d u l t s  a n d  a d u l t s  i n  t h e  p e l a g i c  r e a l m  o f  
e a s t e r n  A r a b i a n  S e a  ( F i g s .  1 0 ,  1 2 )  w o u l d  r e v e a l  t h a t  t h e  j u v e n i l e  s t a g e s  
o f  c r a b s  a r e  m o r e  c o n c e n t r a t e d  i n  t h e  n e r i t i c  p r o v i n c e  t h a n  i n  t h e  o c e a n i c  
p r o v i n c e .  O n  t h e  c o n t r a r y ,  t h e  s u b a d u l t  a n d  a d u l t  p o p u l a t i o n  i s  r e l a t i v e l y  
m o r e  a b u n d a n t  i n  t h e  o f f s h o r e / o c e a n i c  r e g i o n  ( T a b l e  1 0  F i g s .  1 0 , 1 2 ) .  T h i s  
w o u l d  s u g g e s t  a  p o s s i b l e  d r i f t i n g  o f  c r a b s  f r o m  t h e  s h e l f  w a t e r s  t o  o c e a n i c  
a r e a s  a s  t h e  c r a b s  g r o w  t o  s u b a d u l t s  a n d  a d u l t s .  
Z a m o r o v  e t  a l .  ( 1 9 9 1 )  
- -
r e p o r t e d  a n  o p p o s i t e  p a t t e r n  o f  d r i f t i n g  i n  w h i c h  t h e  l a r v a e  g e t  s h i f t e d  
t o  s h e l f  w a t e r s  p r e s u m a b l y  f r o m  t h e  o c e a n i c  r e g i o n  t h r o u g h  w e s t e r n  c u r r e n t s  
T h i s  m a y  p r o b a b l y  b e  o n  t h e  a s s u m p t i o n  t h a t  t h e  r e p r o d u c t i o n  a n d  l a r v a l  
d e v e l o p m e n t  a r e  t a k i n g  p l a c e  i n  t h e  o c e a n i c  w a t e r s  f o r  w h i c h  s u p p o r t i n g  
e v i d e n c e s  a r e  l a c k i n g  i n  t h e  p r e s e n t  s t U d y .  
T h o u g h  b r a c h y u r a n  c r a b s ,  a s  a  r u l e ,  a r e  b o t t o m  d w e l l i n g  a n i m a l s  
i n  t h e i r  a d u l t h o o d ,  i n s t a n c e s  o f  p e l a g i c  e x i s t a n c e s  o f  t h e  a d u l t s  a n d  s u b -
a d u l t s  h a v e  b e e n  r e p o r t e d  i n  f e w  s p e c i e s  s u c h  a s  V a r u n a  l i t t e r a t a  ( F a b r i c i u s )  
P o l y b i u s  h e n s l o w i  ( L e a c h ) ,  P o r t u n u s  a f f i n i s  ( F a x o n )  a n d  E u p h y l a x  d o v i i  
S t i m p s o n .  V .  l i t t e r a t a ,  a  m e m b e r  o f  f a m i l y  g r a p s i d a e ,  i s  k n o w n  t o  d r i f t  
a l o n g  w i t h  f l o a t i n g  o b j e c t s  i n  t h e  c o a s t a l  w a t e r s  o f  I n d i a  ( S a n k a r a n k u t t y  
a n d  R a n g a r a j a ) 1  1 9 6 2 ) .  A m o n g  t h e  s w i m m i n g  c r a b s  o f  f a m i l y  P o r t u n i d a e ,  
P .  a f f i n i s  a n d  E .  d o v i i  a r e  r e p o r t e C J  t o  e x h i b i t  l a r g e  s c a l e  s w a r m i n g  i n  
t h e  s u r f a c e  w a t e r s  o f  e a s t e r n  t r o p i c a l  p a c i f i c  ( F a x o n ,  1 8 9 3 ;  G a r t h ,  1 9 4 6 ;  
J e r d e ,  1 9 6 7 )  
l i l l G  P .  h e n s l o w i  i n  t h e  e a s t e r n  A t l a n t i c  ( C l a r k ,  1 9 0 9 ;  
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Blass, 1955; Bourdon, 1965; Della Croce, 1961; Allen, 1968). The distri-
butional range of P. affinis and E. dovii in the eastern tropical pacific 
-
---
surface waters extends as far as about 200 miles from the shore for 
the former and 400 miles for the latter species (Jerde, 1967). Young 
P. affinis were found to occur more than 100 miles offshore. Jerde (1967) 
reports that 1:. affinis occurred commonly in offshore waters from Cape 
Corrientes, Mexico to the Gulf of Panama. In cooler years when surface 
tempera ture were lower this species was encountered in the stomach 
of Skipjack tuna apparently indicating a direct relationship for the abundance 
of the species with low temperature condition of the oceanic surface 
waters. 
Available information on the surface temperature off the southwest 
coast of India (Rao et al., 1973) indicates that the southw"~t rnonsoon 
period is characterized by the lowest temperature regime (25.3°C). The 
abundance of adult and sllbadult population of C. (G.) smithii in the pelagic 
realm appears to have a positive relationship with the lower temperature. 
Pelagic existe nce during the postmetamorphic phase has also been 
reported among galatheid crabs such as Munida gregaria and Pleuroncodes 
planipes. M. gregaria is restricted to the South Atlantic and South Pacific 
oceans in the southern hemisphere (Lagerburg, 1906; Matthews, 1932; 
Rayner, 1935) Benthic individuals of this species have been reported to 
occur in abundance in 25-115 m depth off East Falkland islands and New-
Zealand (Thomson, 1898). Pelagic population of the species has been 
observed in large numbers either close to the land, over the continental 
shelf or over oceanic depths at some hundreds of miles from the land 
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in the South Pacific waters (Matt hews, 1932; Longhurst, 1967). 
Pelagic crab is morphologictllly distinct from the benthic individutlls, 
the important distinguishing characters being a highly flattened, foliacious 
3rd maxilliped with filtering device. Besides, the exoskeleton of the 
e"llbis also found to be lighter and less spinous than the benthic individuals. 
(Matthews, 1932; Rayner, 1935; Williams, 1973, 1980). Animals with benthic 
characters were considered to be permanent members of the benthos, 
a typical life style for adult galatheids (Williams, 1980). It is also reported 
that the pelagic individuals are comparatively smaller in size than the 
benthic crabs. 
Stray instances of the occurrence of larger crabs in ovigerous 
state have also been recorded for this species (Matthews, 1932; Williams, 
1980). P. planipes is represented by both the benthic and pelagic phases 
in the Gulf of California (Longhurst, 1967) and between Costarica and 
:I1exico on the outershelf and upper continental slope (Gulland, 1971 J. 
According to Boyd (1967), the pelagic and ben t.'lic phases are morphologi-
cally identical, the length frequency distribution of the benthic animals 
overlapping with that of the pelagic stocks, and based on this point he 
suggested that there could be an alternation of individuals between the 
two habitats. The author (Boyd, 1967) conel uded that this species 
could be either benthic or pelagic and that there was diurnal exchange 
between the two habitats. According to Longhurst (1967) the larval forms 
of f. planipes are flushed out of Baja California centres of spawning 




smithii indicates from the abundance of benthic breeding population restri-
cted to the outer shelf and upper continental slope and the relatively 
greater concentration of juvenile stages in the neritic province on the 
west coast of India, that the early pelagic life stages of the species 
may get drifted from the nearshore waters to the oceanic areas as observed 
by Jerde (1967) in the case of P. affinis and Longhurst (1967) in the 
case of P. planipes. 
Day and Night Variation in abundance 
Comparatively larger catches of epipelagic and mesopelagic organisms 
in the DSL during night time than during day time has been reported 
by several workers from different parts of the world (Tucker, 1951; A,'on, 
1962; King and lverson, 1962; Pearcy and Laurs, 1966). Some of them 
attributed this to visual avoidance of gear during day time. Studying 
the DSL population of the euphausiids during the Fishery Oceanographic 
cruises of FORV Sagar Sampada Mathew and Natarajan (1990) also noticed 
a remarkable increase of euphausiids during night time. The present 
study has shown that all the life stages of C. (G.) smithii including juveniles 
subadults and adults (Tables 16, 17) occur in the p;lagic realm in appreciable 
numbers during night as well as day time. The subadults and adult crabs 
shared large swarming during day time also as evident from their heavy 
catches in the pelagic trawl between Quilon and Cape Comorin during 
the Southwest monsoon period (Table 17). This observation is in contrast 
to the findings of earlier workers (Della Croce and Holthuis, 1965, Silas, 
1969; Daniel and Chakrapani 1984) who report that this species perform 
large-scale swarming in the surface and slllJsurface waters after sunset 
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and before sunrise. 
Size distribution 
A wide range of size of the crab varying between 11 and 72 mm 
cw has been noticed during the present study. According to the available 
information maximum size so far recorded for the species is 65 mm (Della 
Croce and Holthuis, 1965). The pattern of size distribution observed 
in the different nets during the surveys of Sagar Sampada brings out 
the fact that the DSL population is predominantly constituted by juveniles 
in the size range 11-20 mm cw. It is also noteworthy that in most of 
the rich collections of the IKMT, variation in size range was of very 
narrow limit and most of the rich collections were identical with regard 
to the size composition. Among juveniles of this size range, there is 
apparently no variation between the two sexes. Occurrence of juvenile 
crabs in the pelagic realm does not apear to be a common feature in 
brachyuran crabs and information on similar behaviour in other species 
of brachyura is extremely limited. Rice and Hal'tnoll 1983 reported few 
juvenile stages of the majid crab Dorhynchus thomsoni from the pelagic 
collections taken from oceanic waters of North Atlantic. These authors 
also qouted the observations of Hartnoll (1971) who came across pelagic 
occurrence of juveniles of some of the Pinnotherid species. 
Daniel and Chakrapani (1984) doubtfully identified first instar stage 
of the species from the North Western Arabian Sea in appreciable numbers 
from the plankton and neuston collections. The rich collections of advanced 
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instar stages during the present cruises of Sagar Sampada would suggest 
that pelagic phase for juveniles is a common feature in the life history 
of c. (G.) smithii. Size frequency distribution of pelagic trawl samples 
shows that subadult and adult population with sizes ranging between 31 
and 72 mm cw also have a life in pelagic realm at least partly, if not 
for the entire population of the species. The dominant size group for 
males is 51-65 mm cw while for females it is 41-60 mm cw. The absence 
of crabs smaller than 31 mm size may be due to the larger cod-end mesh 
size of pelagic trawl operated during the present survey. 
The size frequency distribution of bottom trawl samples depicts 
a pattern dominated by adult-crabs larger than 40 mm cw. The subadult 
crabs smaller than this size were extremely rare (Fig. 19). It is also 
interesting to note that juvenile stages which were abundantly represented 
in the IKMT collection proved to be totally absent in bottom trawls the 
minimum size recorded being 31 mm cw. Studying the deep-water crusta-
ceans taken during the resource surveys of Sagar Sampada along the Kerala 
coast Suseelan, ~ al. (1990) recorded a size range of 42-72 mm cw 
for this species in bottom trawl during the 40th cruise when the cod-
end mesh size of the net used was 22 mm, which is closer to the mesh 
size of the IKMT. It was also observed quite often that the bottom trawl 
collections of Sagar Sampada included other crab species measuring more 
or less the same size (or some times smaller size) as the juvenile C. 
(G.) smithii caught in the IKMT. All these observations point to the 
fact that juvenile crabs of C. (G.) smithii below 20 mm cw may not 
have a benthic life as in the case of most of the species of iirachyura. 
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C o m p a r a t i v e l y  l a r g e  s i z e  a r e  r e c o r d e d  f o r  m a l e s  t h a n  f e m a l e s  
a n d  t h i s  i s  i n  c o n f i r m a t i o n  w i t h  t h e  g e n e r a l  p a t t e r n  i n  m o s t  o f  t h e  p o r t u n i d  
c r a b s .  S i l a s  ( 1 9 6 9 )  a l s o  r e c o r d e d  a  g r e a t e r  s i z e  f o r  m a l e s  t h a n  f e m a l e s  
f o r  t h i s  s p e c i e s .  S i g n i f i c a n t  d i f f e r e n c e  i n  s i z e  b e t w e e n  m a l e  a n d  f e m a l e  
h a v e  a l s o  b e e n  o b s e r v e d  i n  C .  o p i l i o  ( K a t o h  e t  a l . ,  1 9 5 6 ;  P e r e y r a ,  1 9 6 6 ;  
H a e f n e r ,  1 9 7 8 ;  S h e e b a ,  1 9 8 8 ;  P a d a y a t t i ,  1~9i.l; W e n n e r  ~ a l . ,  1 9 8 7 ) .  A c c o r d i n g  
t o  K a t o h  ~ a l .  ( 1 9 5 6 )  t h e  d i s p a r i t y  i n  s i z e  b e t w e e n  t h e  t w o  s e x e s  i s  
c a u s e d  b y  t h e  v a r i a t i o n  i n  g r o w t h  r a t e s .  T h e y  c o n j e c t u r e  t h a t  t h e  g r o w t h  
i n  f e m a l e  c r a b s  c e a s e s  w i t h  t h e  a t t a i n m e n t  o f  m a t u r i t y  w h i l e  t h e  m a l e s  
c o n t i n u e s  t o  m o u l t ,  a n d  g r o w  e v e n  a f t e r  a t t a i n m e n t  o f  m a t u r i t y .  
S e x  r a t i o  
D i s t r i b u t i o n  o f  s e x  r a t i o  b y  s i z e  g r o u p s  o f  C .  ( G . )  s m i t h i i  c l e a r l y  
i n d i c a t e s  t h a t  m a l e s  w e r e  m o r e  n U m e r o u s  t h a n  f e m a l e s  i n  m o s t  o f  t h e  
s i z e  g r o u p s  e x c e p t  i n  t i l e  v e r y  e a r l y  j u v e n i l e  s t a g e  o f  1 1 - 1 5  m m  c w  
i n  w h i c h  t h e  m a l e - f e m a l e  r a t i o  r e m a i n e d  a l m o s t  e q u a l  a n d  t h e  s i z e  a r o u n d  
w h i c h  t h e  a n i m a l s  a t t a i n s  m a t u r i t y  ( 4 1 - 5 5  m m  c w )  i n  w h i c h  t h e  f e m a l e s  
d o m i n a t e d  a t  v a r i o u s  l e v e l s .  T h e  s e x  r a t i o  b e y o n d  5 1 - 5 5  m m  s i z e  w a s  
i n c r e a s i n g l y  i n  f a v o u r  o f  m a l e s  i n  a l l  t h e  s u c c e s s i v e  s i z e  g r o u p s ,  r e a c h i n g  
t h e  l e v e l  o f  1 0 0 %  i n  t h e  l a r g e s t  s i z e  g r o u p  o f  7 1 - 7 5  m m .  A c c o r d i n g  
t o  F i s h e r ' s  t h e o r y  o f  s e x  r a t i o ,  n a t u r a l  s e l e c t i o n  f a v o u r s  u  1 : 1  p a r e n t a l  
e x p e n d i t u r e  o n  o f f s [ J r i n g  o f  t h e  t w o  s e x e s  ( F i s h e r ,  1 9 3 0 ;  K o l m a n ,  1 9 6 0 ) .  
W e n n e r  ( 1 9 7 2 . \  o p i n e d  t h a t  s e x  r a t i o  i n  m o s t  o f  t h e  m a r i n e  c r u s t a c e a  i s  
a  f u n c t i o n  o f  s i z e  a n d  t h a t  a n  a p p r e c i a b k  d e v i a t i o n  f r o m  1 :  1  r a t i o  m a y  
b e  w i d e s f l r e a d  a m o n g  t h e s e  o r g a n i s m s .  T h e  s a m e  H u t h o r  h a s  a l s o  i n d i c a t e d  
f i v e  p o s s i D l e  f a c t o r s  a f f e c t i n g  c h a n g e s  i n  s e x  r a t i o  n a m e l y  ( 1 )  g r o w t h  r a t e  
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( 2 )  l o n g e . - i t y  f a c t o r  ( 3 )  s e x  r e v e r s a l  ( 4 )  d i f e r e n t i a l  m o r t a l i t y  a n d  ( 5 )  
d i f f e r e n t i a l  m i g r a t i o n .  I n  t h e  p r e s e n t  c a s e  i t  w o u l d  a p p e a r  t h a t  a  1 : 1  
r a t i o  b e t w e e n  t h e  s e x e s  i s  n o t i c e d  i n  t h e  e a r l y  s t a g e s  o f  t h e  l i f e  o f  t h e  
c r a b  a n d  t h e r e  i s  d e v i a t i o n  s u b s e q u e n t l y  e i t h e r  i n  f a v o u r  o f  m a l e s  o r  
f e m a l e s  o n  a c c o u n t  o f  o n e  o r  m o r e  o f  t h e  a b o v e  f a c t o r s .  S i n c e  t h e  d i f f e r -
e n t  s e x e s  a r e  d i s t i n g u i s h a b l e  a t  a l l  t h e  a d v a n c e d  s i z e  g r o u p s  w i t h  w e l l  
d e v e l o p e d  s e x u a l  c h a r a c t e r i s t i c s  i n t e r n a l l y  a s  w e l l  a s  e x t e r n a l l y  t h e  p o s s i -
b i l i t i e s  o f  s e x  r e v e r s a l  m a y  b e  r u l e d  o u t .  T h e  p r e s e n t  d a t a  i s  n o t  a d e q u a t e  
t o  a t t r i b u t e  t h e  s e x  d i s p a r i t i e s  t o  d i f f e r e n t i a l  m o r t a l i t y  o r  d i f f e r e n t i a l  
g r o w t h  r a t e .  L o n g e v i t y  f a c t o r  a n d  d i f f e r e n t i a l  m i g r a t i o n  c a n  b e  t a k e n  
a s  p o s s i b l e  c o n t r i b u t i n g  f a c t o r s  f o r  t h e  d i f f e r e n t i a l  d i s t r i b u t i o n  o f  t h e  
s e x e s  n o t i c e d  i n  t h i s  c r a b .  A  p e r u s a l  o f  t a b l e  2 2  w o u l d  i n d i c a t e  t h a t  
t h e  m a l e  c r a b s  a r e  l i k e l y  t o  h a v e  a  l o n g e r  l i f e s p a n  t h a n  t h e  f e m a l e s  
a s  t h e  l a r g e r  s i z e  g r o u p s  a r e  r e p r e s e n t e d  m o s t l y  b y  t h i s  s e x .  I t  i s  q u i t e  
p o s s i b l e  t h a t  f e m a l e  m o r t a l i t y  m a y  b e  r e l a t i v e l y  m o r e  a f t e r  r e a c h i n g  
t h e  r e p r o d u c t i v e  a g e .  S t u d y i n g  t h e  p o p u l a t i o n  c h a r a c t e r i s t i c s  o f  d e e p  
s e a  p a n d a l i d  p r a w n ,  P a n d a l u s  b o r e a l i s  A l I e n  ( 1 9 5 9 ) ·  o b s e r v e d  a  h i g h  
m o r t a l i t y  r a t e  f o r  f e m a l e s  d u r i n g  t h e  s p a w n i n g  p e r i o d .  H e  e s t i m a t e d  
t h a t  5 0 %  o f  t h e  1 8  m o n t h s  o l d  p r a w n  ( Y o u n g e s t - s p a w n e r s )  d i e  a t  t h e  
t i m e  o f  e g g  l a y i n g .  D a b l s t r o m  ( 1 9 7 0 )  o b s e r v e d  i n  t h e  r e l a t e d  s p e c i e s  
< f  p .  j o r d a n i  t h a t  t h e  f e m a l e  m o r t a l i t y  i s  h i g l l  d u r i n g  o r  s h o r t l y  a f t e r  
o v i g e r o u s  p e r i o d  a n d  c o n s e q u e n t l y  a  s t e a d y  d e c l i n e  i n  t h e  n u m b e r  o f  f e m a l e  
i n  t h e  p o p u l a t i o n  o f  C a l i f o r n i a  c o a s t .  D r a s t i c  r e d u c t i o n  i n  t h e  n u m b e r  
o f  f e m a l e  c r a b  o f  C .  ( G . )  s m i t h i i  i n  t h e  l a r g e s t  s i z e  g r o u p  c o u l d  a l s o  
b e  c a u s e d  b y  s i m i l a r  e v e n t u a l i t i e s  a s s o c i a t e d  w i t h  b r e e d i n g  a s  t h e  o t h e r  
p a n d a l i d  p r a w n s  a n d  t h e  c r a b s  h a v e  m o r e  o r  l e s s  s i m i l a r  r e p r o d u c t i v e  
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behaviour. Since, the data on hand reveals that most of the crabs above 
50-55 mm cw taken at bottom are in breeding (ovigerous) stage and perhaps 
the animals may not survive for long period, incidence of mortality may 
be more for this population due to the less oxygenated cold water environ-
ment as compare to the more oxygenated and warmer coastal waters. 
Examination of sex distribution in the IKMT catches indicate that sexes 
are almost equally distributed in their juvenile phase. However in the 
pelagic as well as bottom trawl collections, considerable disparities have 
been observed in the sex distribution in some of the hauls which could 
be attributed to differential migration of adults and sUbadults. A scrutiny 
of sex distribution in selected samples of bottom trawl catch shown in 
Table 21 would reveal that in all the sampl!<s except one, the male domi-
nated over females by 14-100%. In the case of a single sample taken 
at the deepest station with a bottom depth of 320 m, the females domi-
nated the catch forming as much as 74% over the male population. Though 
a conclusive infllrence cannot be drawn from the single case it may be 
a pointer to the fact that females are relatively more abundant than 
maids in the population with increase in depth, however more sampling 
is necessary to establish this fact. Silas (1969) pointed out that sexual 
seggregation atleast during some season is suspected in this species as 
often only males or females appear in the trawl catch. 
Distribution of Breeding population 
Incidence of occurrence of crabs in the breeding phase in the 
pelagic and benthic catches of various gears operated by FURV Sagar 
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Sampada indicates that the pelagic population is entirely constituted by 
nonbreeding individuals which have not shown any indication of gonadal 
maturation, egg carriage or mating. Though many of the crabs of both 
sexes caught by pelagic trawl were close to the maximum sizes, the gonads 
remained only in the immature condition. The crabs in the various maturity 
stages and in ovigerous state were recorded only in the \:ottom trawl which 
would indicate that breeding of the species takes place actively at the 
bottom. It is interesting to note that among the female crabs recorded 
in the bottom trawl catches 83 % were ovigerous and that the maximum 
breeding activity is noticed in relatively deeper waters beyond the 100 m 
line on the west coast. In the east coast it is observed that intensive 
breeding is also taking place in shallow waters. According to Della 
Croce and Holthuis (1965) this crab occupies extensive areas of the Western 
Indian Ocean where all the female crabs observed in the upper layers 
of the ocean were nonovigerous. Daniel and Chakrapani (1984) however 
suggest the possibility of breeding of the species in the pelagic phase 
of its life based on collection of larvae from the surface. Pelagic swarming 
and factors responsible for such behavioural plttern in brachyuran ao::l arx:rrur>m 
crabs Ilave been the SUbject of detailed investigations in some parts of 
the world in the recent past. The results of the present observation 
show that this peculiar behaviour of the strictly bottom dwelling crustaceans 
coming up to the pelagic realm is not connected with the reproductive 
cycle. 
Studying the pelagic phase of port un id crab P. affinis in the eastern 
tropical Pacific, Jerde (1967) observed that none of the pelagic female 
1 6 5  
o f  t h e  s p e c i e s  w a s  o v i g e r o u s .  F r o m  t h i s ,  t h e  a u t h o r  e x p r e s s e d  t h e  d o u b t  
a b o u t  t h e  p e l a g i c  p o p u l a t i o n  o f  t h e  s p e c i e s  n o t  h a v i n g  a  p e r i o d  o f  l : e n t h i c  
e x i s t e l ' c e .  
I n  t h e  l i g h t  o f  t h i s  o b s e r v a t i o n  h e  c o n c l u d e d  " i t  i s  p o s s i b l e  
t h a t  t h e  p e l a g i c  . f .  a f f i n i s  f o u n d  f a r  a t  s e a  o v e r  d e e p  w a t e r  a r e  n o t  
p a r t  o f  t h e  r e p r o d u c t i v e  p o p u l a t i o n .  T h e y  m a y  h a v e  d e v e l o p e d  f r o m  l a r v a e  
t h a t  d r i f t e d  o u t  i n t o  s e a  a n d  s u b s e q u e n t l y  d e v e l o p e d  i n t o  y o u n g  c r a b s  
w h e r e  c o n d i t i o n s  a r e  f a v o u r a b l e " .  P .  h e n s l o w i ,  a n o t h e r  e x a m p l e  o f  p o r t u n i d  
s h o w i n g  s w a r m i n g  b e h a v i o u r  i n  t h e  e a s t e r n  A t l a n t i c ,  i s  f r e q u e n t l y  m e t  
w i t h  i n  v e r y  l a r g e  n u m b e r s  a t  t h e  s u r f a c e  o f  t h e  s e a  i n  t h e  o c e a n i c  r e g i o n  
( C l a r k ,  190~; B l a s s ,  1 9 5 5 ;  B o u r ' u o l I ,  1 9 6 5 ;  D e l l a  C r o c e ; 1 9 6 1 ;  A l l e n ,  1 9 6 8 ;  
w h e r e  t h e  s h o a l s  a r e  r e p o r t e d  t o  c o n s i s t  p r e d o m i n a n t l y  o f  a d u l t  m a l e .  
B u t  i n  c o n t r a s t  t o  t h e  e a r l i e r  s p e c i e s ,  t h i s  s p e c i e s  a p p e a r  t o  b r e e d  i n  
t h e  s u r f a c e  w a t e r s  o f  t h e  o c e a n s  s i n c e ,  t h e  g o n a d s  o f  s o m e  c r a b s  s h o w e d  
s i g n s  o f  a d v a n c e d  m a t u r i t y  i n  b o t h  s e x e s .  
M a n y  o f  t h e  f e m a l e s  w e r e  
f o u n d  w i t h  s p e r m  p l u g  a n d  r a r e l y  o v i g e r o u s  f e m a l e s  w e r e  a l s o  r e c o r d e d  
d u r i n g  t h e  p e l a g i c  p h a s e .  B a s e d  o n  t h i s  t h e  a u t h o r s  i n f e r r e d  t h a t  m a t i n g  
m a y  b e  t h e  r e a s o n  f o r  t h e i r  a g g r e g a t i o n .  
I n  g a l a t h e i d  c r a b s ,  M .  g r e g a r i a  a n d  . f .  p l a n i p e s  b r e e d i n g  i s  r e p o r t e d  
t o  t a k i n g  p l a c e  m o s t l y  a t  t h e  b o t t o m  o f  c o n t i n e n t a l  s h e l f .  B u t  t h e  o c c u r r -
e n c e  o f  m a t u r i n g / o v i g e r o u s  f e m a l e s  h a v e  b e e n  r e p o r t e d  i n  t h e  p e l a g i c  
p h a s e  a l s o ,  l e a d i n g  t o  t h e  c o n c l u s i o n  t h a t  b r e e d i n g  o f  t h e  s p e c i e s  m a y  
t a k e  p l a c e  i n  p e l a g i c  r e a l m s  ( Y o u n g ,  1 9 2 5 ) .  I n  t h e  c a s e  o f  M .  g r e g a r i a  
t h e  s t u d i e s  o f  W i l l i a m s  ( 1 9 8 0 )  b a s e d  o n  d a t a  f o r  o v e r  1 0  y e a r s  i n  t h e  
s o u t h e r n  N e w - Z e a l a n d  w a t e r s  h a v e  s h o w n  t h a t  t h e  p e l a g i c  o c c u r r e n c e  o f  
t h e  s p e c i e s  i n  o n e  y e a r  d u r i n g  t h e  w i n t e r  s e a s o n  w a s  r a t h e r  u n u s u a l  i n  
t h a t  s o m e  o f  t h e  f e m a l e s  w e r e  f o u n d  f o r  t h e  f i r s t  t i m e  t o  b e  b e r r i e d ,  
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p o i n t i n g  t o  t h e  p o s s i b i l i t y  o f  b r e e d i n g  o f  t h e  s p e c i e s  t a k i n g  p l a c e  i n  t h e  
p e l a g i c  p h a s e  a l s o .  H o w e v e r ,  d u r i n g  t h e  p r e s e n t  s t u d y  o f  ~ ( G . )  s m i t h i i  
t h e r e  w a s  a b s o l u t e l y  n o  i n d i c u t i o n  o f  m a t u r i n g  o f  g o n u d s  o r  m u  l i n g  d u r i n g  
p e l a g i c  p h a s e .  
S U M M A R Y  
S U M M A R Y  
1 .  T h e  t h e s i s  c m b o d i e s  t h c  r e s u l t s  o f  a  d e t a i l e d  s t u d y  o f  t i l e  t a x o n o m y ,  
b i o l o g y ,  d i s t r i b u t i o n  a n d  p o p u l u t i o l l  c h u r u c t c r i s t i c s  o f  C l w r y b d i s  
( G o n i o h e l l e n u s )  s m i t h i i  i n  t h e  I n d i a n  E E Z  a n d  c o n t i g u o u s  w a t e r s  
b a . s e d  
~on m a t e r i a l  o b t a i n e d  f r o m  t h e  f i s h e r y  - O c e a n o g r a p h i c  s u r v e y s  
o f  F O R V  S a g a r  S a m p a d a  d u r i n g  1 9 8 5 - 1 9 9 1 .  
2 .  E x a m i n a t i o n  o f  s e v e r a l  m a l e  a n d  f e m a l e  s p e c i m e n s  o b t a i n e d  f r o m  
d i f f e r e n t  r e g i o n s  o f  I n d i a n  c o a s t  h a s  e n a b l e d  t o  e s t a b l i s h  t h e  i d e n t i t y  
o f  t h e  s p e c i e s  i n  I n d i a n  w a t e r s .  
T h e  t a x o n o m i c  f e a t u r e s  o f  t h e  
s p e c i e s  s t u d i e d  f o r  d i f f e r e n t  l i f e  s t a g e s  i n c l u d i n g  j u v e n i l e s ,  s u b a d u l t s  
a n d  a d u l t s  h a v e  s h o w n  l i t t l e  v a r i a t i o n  i n  t h e  m a j o r  d i s t i n g u i s h i n g  
c h a r a c t e r s  a t  d i f f e r e n t  s t a g e s  o f  g r o w t h .  T h e  s p e c i e s  h a s  a l s o  
b e e n  r e c o g n i z e d  f r o m  a  r a r e l y  o c c u r r i n g  a l l i e d  s p e c i e s  C .  ( G . )  
o m u n e s i s  n o t  s o  f l l r  r e [ > o r t e d  f r o m  I n d i a n  w a  t e r s .  
T h e  i m p o r t a n t  
d i a g n o s t i c  f e a t u r e s  o f  t h e s e  t w o  c o - e x i s t i n g  s p e c i e s  a r e  c o m p a r e d  
a n d  d i s c u s s e d .  
3 .  . Q : . .  ( G . )  s m i t h i i  i s  o b s e r v e d  t o  o c c u p y  b o t h  p e l a g i c  a n d  b o t t o m  h a b i -
t a t s .  W h i l e  t h e  p e l a g i c  p h a s e  i s  p a s s e d  b y  a l l  l i f e  s t a g e s  i n c l u d i n g  
j u v e n i l e s ,  s u b a d u l t s  a n d  a d u l t s ,  t h e  b e n t h i c  p h l l s c  i s  [ > a s s e d  b y  
o n l y  s u b a d u l t  a n d  a d u l t  c r a b s .  T h e  s e t t l e m e n t  o f  c r a b  I l t  b o t t o m  
H [ > p c n r s  t o  t n k e  p l a c e  i n  a d v a n c e d  j u v e n i l e  s t a g e  o f  " b o u t  3 1  m m  
c w .  A l l  t h e  l i f e  s t a g e s  r e p r e s e n t e d  a t  b o t t o m  a n d  i n  t l l e  p e l a g i c  
e n v i r o n m e n t  e x h i b i t  s w a r m i n g  t e n d a n c y .  
4 .  T h e  g r o s s  m o r p h o l o g y  a n a t o m y  a n d  h i s t o l o g y  o f  t h e  m a l e  a n d  f e m a l e  
r e p r o d u t i v e  s y s t e m s  h a v e  b e e n  d e s c r i b e d .  T h e  r e p r o d u c t i v e  s y s t e m s  
c o n f o r m s  t o  t h e  g e n e r a l  p a t t e r n  i n  A A t u n i d  c r a b s .  M a l e  r e p r o d u c t i v e  
s y s t e m  c o n s i s t s  o f  p a i r e d  t e s t s ,  v a s a  d e f e r e n t i a ,  e j a c u l a t o r y  d u c t s  
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a n d  e x t e r n a l  p e n e s .  
T h e  m a t u r e  t e s t i s  h a s  t h e  a p p e a r a n c e  o f  
w h i t e  c o n v o l u t e d  t u b e  w h i c h  i s  s a n d w i t c h e d  b e t w e e n  t h e  h y p o d e r m i s  
o f  c a r a p a c e  a n d  h e p a t o p a n c r e a s .  T h e  v a s  d e f e r e n s  i s  d i f f e r e n t i a t e d  
i n t o  a  c o i l e d  a n t e r i o r  v a s  d e f e r c n s  ( 1 \  V D ) "  a  m a s s i v c  m c d i a n  v a s d c -
f e r e n s  ( M V D )  a n d  a  n a r r o w  p o s t e r i o r  v a s  d e f e r e n s  ( P V D ) .  
5 .  T h e  t e s t i s  i s  i n c o m p l e t e l y  d i v i d e d  i n t o  l o b e s ,  e a c h  l o b e  c o n s i s t i n g  
o f  a  g r o u p  o f  s e m i n i f e r o u s  l o b u l e s .  
A l l  t h e  s e m i n i f e r o u s  l o b u l e s  
h a v e  a c c e s s  t o  s e m i n i f e r u u s  d u c t s .  S p e r m a t o g e n e s i s  i s  i n i t i a t e d  
f r o m  t h e  p e r i p h e r a l  g e r m i n a l  z o n e  o f  t e s t i s  a n d  i t  i n v o l v e s  a  p r o -
g r e s s i v e  r e d u c t i o n  o f  c y t o p l a s m  a n d  c o n d e n s a t i o n  o f  c h r o m a t i n  
i n  t h e  d e v e l o p i n g  c e l l s .  
6 .  F e m a l e  r e p r o d u c t i v e  s y s t e m  c o n s i s t s  o f  p a i r e d  o v a r i e s ,  s p e r m a t h e c a  
a n d  v a g i n a .  T h e  ' H '  s h a p e d  o v a r y  i s  d e v o i d  o f  a n  i n t e r c o n n e c t i o n  
e  
a t  t h e  p o s t e r i o r  e x t r k m i t i e s  a n d  a l m o s t  c o m p l e t e l y  f i l l s  t h e  b o d y  
c a v i t y  i n  m a t u r e  s t a g e .  H i s t o l o g i c a l l y  t h e  o v a r y  s h o w s  a  m e d i a l l y  
p l a c e d  g e r m i n a l  z o n e  c o n s i s t i n g  o f  o o g o n i a  a n d  y o u n g e r  o o c y t e s  
d u r i n g  e a r l y  p h a s e  o f  m a t u r a t i o n .  T h e s e  g e r m i n a l  c e l l s  g e t  d i s p l a c e d  
t o w a r d s  t h e  p e r i p h e r a l  r e g i o n  o f  o v a r y  a s  d e v e l o p m e n t  p r o g r e s s e s .  
7 .  O o g e n e s i s  i n v o l v e s  t h r e e  b r o a d e r  p h a s e s  n a m e l y  p r o l i f e r a t i v e  p h a s e ,  
p r e v i t e l l o g e n i c  p h a s e  a n d  v i t e l l o g e n i c  p h a s e .  D u r i n g  p r o l i f e r a t i v e  
p h a s e ,  t h e  o o g o n i a l  c e l l s  m u l t i p l y  i n  t h e  g e r m i n a l  z o n e  a n d  d e v e l o p  
i n t o  p r i m a r y  o o c y t e s .  I n  p r e v i t d l o g e n i c  p h a s e ,  t h e  p r i m a r y  o o c y t e  
u n d e r g o  r a p i d  g r o w t h  a n d  a t t a i n  a  d i a m e t e r  o f  a b o u t  8 5  j u m .  I n  
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v i t e l l o g e n i c  p h a s e  t h e  o o c y t e 5  u n d e r g o  f u r t h e r  g r o w t h  a t t a i n i n g  
a  d i a m t e r  o f  3 7 4 ; u m  w h e n  t h e  o o p l a s m  b e c o m e  f u l l y  f l o o d e d  w i t h  
y o l k  g r a n u l e s .  I n  m a t u r e  o v a  , i u c l e a r  m a t e r i a l  g e t  c o m p l e t e l y  
d i s p e r s e d  i n  th~ytoplasm. 
8 .  O v a r i a n  m a t u r a t i o n  i s  a c c o m p a n i e d  b y  d i s t i n c t  c o l o u r  c h a n g e s  a n d  
i n c r e a s e  i n  v o l u m e  o f  o v a r y .  
B a s e d  o n  c o l o u r  a n d  s i z e  o f  o v a r y  
a n d  c h a n g e s  i n  a s !  f i v e  m a t u r i t y  s t a g e s  w e r e  r e c o g n i z e d ,  n a m e l y  
i m m a t u r e ,  e a r l y  m a t u r i n g ,  l a t e  m a t u r i n g ,  r i p e  a n d  s p e n t .  T h e  
d i f f e r e n t  m a t u r i t y  s t a g e s  a r e  d e s c r i b e d .  
9 .  T h e  s i z e  a t  f i r s t  m a t u r i t y  a t  5 0  %  l e v e l  f o r  f e m a l e s  i s  f o u n d  t o  
b e  4 8 . 7  m m  c w .  T h e  s m a l l e s t  b e r r i e d  f e m a l e  e n c o u n t e r e d  d u r i n g  
t h e  s t u d y  h o w e v e r  m e a s u r e d  4 5  m m  c w .  
1 0 .  T h o u g h  t h e  a d u l t  c r a b s  o c c u p y  b o t h  p e l a g i c  a n d  b o t t o m  h a b i t a t s  
b r e e d i n g  i s  f o u n d  t o  t a k e  p l a c e  o n l y  a t  t h e  b o t t o m .  
F r o m  t h e  
c o n d i t i o n  o f  t h e  o v a r y  i n  o v i g e l " O u s  c r a b s  i t  i s  a l s o  i n f e r r e d  t h a t  
i t s  
t h e  c r a b  b r e e d s  m o r e  t h a n  o n c e  in~ l i f e  t i m e .  
1 1 .  T h e  s p e c i e s  a p p e a r s  t o  b r e e d  t h r o u g h o u t  t h e  y e a r  w i t h  p e a k  b r e e d i n g  
a c t i v i t i e s  d u r i n g  n o n  m o n s o o n  p e r i o d  o n  t h e  s o u t h w e s t  c o a s t .  
1 2 .  I n  o v i g e r o u s  c r a b s  t h e  f e r t i l i z e d  e g g s  u n d e r g o  a  s e r i e s  o f  d e v e l o p -
m e n t a l  s t a g e s  i n v o l v i n g  c h a n g e  o f  s h a p e  a n d  c o l o u r  a n d  i n c r e a s e  
i n  s i z e .  
T h e  n e w l y  a c q u i r e d  b e r r y  i s  r e d d i s h  o r a n g e  i n  c o l o u r  
w h i c h  c h a n g e s  t o  l i g h t  y e l l o w  a n d  f i n a l l y  t o  d e e p  b r o w n  o r  b l a c k .  
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T h e  t o t a l  n u m b e r  o f  e g g s  i n  a  b e r r y  r a n g e d  f r o m  1 3 4 3  t o  4 2 , 2 0 9  
w i t h  a  m e a n  n u m b e r  o f  1 6 , 1 6 8 .  
1 3 .  F o o d  a n d  f e e d i n g  h a b i t s  o f  d i f f e r e n t  l i f e  s t a g e s  o f  t h e  c r a b  h a v e  
b e e n  s t u d i e d  b a s e d  O Q  s t o m a c h  c o n t e n t  a n a l y s i s  o f  2 8 3  s p e c i m e n s .  
D u r i n g  t h e  p e l a g i c  e X i s t e n c e  j u v e n i l e  a n d  s u b a d u l t  c r a b s  f e e d  m o r e  
a c t i v e l y  t h a n  t h e  b e n t h i c  a d u l t  c r a b s .  
T h e  f o o d  c o n s i s t s  o f  a  
w i d e  v a r i e t y  o f  i n v e r t e b r a t e s  a n d  m y c t o p h i d  f i s h e s .  
T h e  m o s t  
h i g h l y  p r e f e r r e d  f o o d  i t e m s  a r e  p e l a g i c  s h r i m p s ,  c r a b s  a n d  f o r a m i n i -
f e r a n s  f o r  j u v e n i l e s ,  m y c t o p h i d s  a n d  d e c a p o d  c r u s t a c e a n s  o t h e r  
t h a n  s h r i m p s  f o r  s u b a d u l t s  a n d  c r a b s  f o r  a d u l t s .  
1 4 .  A  p r o n o u n c e d  c a n n i b a l i s t i c  t e n d e n c y  h a s  b e e n  o b s e r v e d  i n  t h e  c r a b  
p a r t i c u l a r l y  a m o n g  j u v e n i l e s .  
1 5 .  T h e  p r o x i m a t e  c o m p o s i t i o n  o f  c r a b  m e a t  h a s  b e e n  s t u d i e d  f o r  
a d u l t  m a l e s .  T h e  p r o t e i n  c o n t e n t  o f  m e a t  v a r i e d  f r o m  5 9 . 8  t o  
7 1 . 1 %  d r y  w e i g h t ,  l i p i d  c o n t e n t  f r o m  6  t o  8 %  a n d  c a r b o h y d r a t e  
c o n t e n t  f r o m  1 . 4  t o  9 . 8 % .  T h e  m e a t  r e c o v e r y  r a t e  w o r k e d  o u t  
1 2 . 2 3  t o  1 8 . 5 %  o f  b o d y w e i g h t  a n d  t h e  w a t e r  c o n t e n t  o f  m e a t  r a n g e d  
f r o m  8 6 . 0 5  t o  8 9 . 6 0  % .  
1 6 .  A  d e t a i l e d  s t U d y  o f  t h e  s p a t i a l  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  
s p e c i e s  i n  t h e  p e l g i c  a n d  b o t t o m  h a b i t a t s  i n  t h e  I n d i a n  E E Z  a n d  
c o n t i n g u o u s  w a t e r s  u p t o  0 5 ° 0 0 ' N  h a s  b e e n  a t t e m p t e d  b a s e d  o n  
t h e  r e s u l t s  o f  4 3 3 I s a a c s - K i d d  M i d w a t e r  t r a w l  o p e r a t i o n s , 3 3 4  p e l a g i c  
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" \ ' I d  
t r a w l  o p e r a t i o n s  j  4 4 5  b o t t o m  t r a w l  o p e r a t i o n s  c o n d u c t e d  b y  F U R V  
S a g a r  
Sam~ada. 
A  
d e t a i l e d  s t u d y  o f  t h e  c a t c h e s  o f  1 0 8  I K M T  
a . " d  
o p e r a t i o n s  1  7 2  
p e l a g i c  t r a w l  
o p r a t i o n s , z  4 2  
b o t t o m  t r a w l  o p e r a t i o n s  
c o n d u . c t e d  b y  F O R V  S a g a r  
Sam~ada 
h a s  b e e n  a t t e m p t e d  a n d  t h e  
d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  c r a b  m a p p e d  o u  t  f o r  t h e  r e g i o n s  
u p  t o  0 5 ° 0 0 ' N .  
1 7 .  T h e  s p e c i e s  e n j o y s  a  w i d e  d i s t r i b u t i o n  i n  I n d i a n  w a t e r s  e x t e n d i n g  
f r o m  C a p e C o m o r i n  t o  D w a r a k a  o n  t h e  w e s t  c o a s t  a n d  a l m o s t  t h r o u g h -
o u t  e a s t  c o a s t  f r o m  C a p e  C o m o r i n  t o  P a r a d w e e p .  T h e  b a t h y m e t r i c  
d i s t r i b u t i o n  e x t e n d s  f r o m  8 8  t o  3 5 6  m  o n  t h e  w e s t  c o a s t  a n d  6 0  
t o  3 0 6  m  o n  t h e  e a s t  c o a s t .  T h e  c r a b  i s  f o u n d  t o  o c c u p y  t h e  
u p p e r  c o l u m n  o f  t h e  o c e a n  u p t o  a b o u t  6 0 0  m  ( t h e  l o w e r  l i m i t  
o f  I K M T  c o v e r a g e )  o v e r  t h e  e n t i r e  c a s t  e r n  A r a b i a n  S e a  a n d  m o s t  
a r e a s  o f  t h e  B a y  o f  B e n g a l  i n c l u d i n g  A n d a m a n  W a t e r s .  
1 8 .  T h e  b e n t h i c  p o p u l a t i o n  i s  f o u n d  i n  m a x i m u m  c o n c e n t r a t i o n  a l o n g  
t h e  s o u t h w e s t  c o a s t  b e t w e e n  M a n g a l o r e  a n d  C a p e  C o m o r i n ,  w i t h  
t h e  h i g h e s t  c a t c h  r a t e s  o f  1 1 0 0 - 1 7 4 0  k g / h o u r  o f  t r a w l i n g  r e c o r d e d  
o f f  A l l e p p e y .  T h e  d e p t h  z o n e s  1 5 1 - 2 0 0  m  o f f  M a n g a l o r e  t o  P o n n a n i  
c o a s t  a n d  2 0 1 - 3 0 0  m  o f f  C a p e  C o m o r i n  t o  C o c h i n  c o a s t  p r o v e d  
t o  b e  m o s t  p r o d u c t i v e  f o r  t h e  s p e c i e s .  
1 9 .  I n  t h e  p e l a g i c  r e g i o n ,  t h e  c r a b  i s  r e p r e s e n t e d  a l m o s t  t h r o u g h o u t  
t h e  s t u d y  a r e a .  I t s  m a x i m u m  c o n c e n t r a t i o n  i s  o b s e r v e d  t o  b e  
i n  t h e  n e r i t i c  r e g i o n  o n  t h e  n o r t h w e s t  c o a s t  a n d  n e r i t i c  a s  w e l l  
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a s  o c e a n i c  r e g i o n  i n c l u d i n g  L a k s h a d w e e p  i n  t h e  s o u t h w e s t  c o a s t .  
I n  t h e  c a s e  o f  a d u l t  a n d  s u b a d u l t  c r a b s  o c c u p y i n g  
t h e  p e l a g i c  
e n v i r o n m e n t ,  o c c u r r e n c e  o f  s w a r m s ,  w h i c h  w a s  s p o r a d i c  i n  n a t u r e  
a p p e a r s  t o  h a v e  a  p o s i t i v e  c o r r e l a t i o n  w i t h  c o o l e r  s u r f a c e  t e m p e -
r a t u r e  o f  w a t e r ,  p a r t i c u l a r l y  d u r i n g  m o n s o o n  p e r i o d .  
2 0 .  D a y  a n d  n i g h t  v a r i a t i o n  i n  a b u n d a n c e  o f  t h e  c r a b  i n  t h e  p e l g i c  
e n v i r o n m e n t  i s  d e s c r i b e d .  
W h i l e  a d u l t  a n d  s u b a d u l t  c r a b s  d o  n o t  
e x h i b i t  a n y  m a r k e d  v a r i a t i o n  i n  t h e i r  a b u n d a n c e  b e t w e e n  d a y  a n d  
n i g h t  h o u r s ,  t n e  j u v e n i l e  p o p u l a t i o n  i n  t h e  D S L  i s  f o u n d  t o  b e  r e l a -
t i v e l y  m o r e  a b u n d a n t  d u r i n g  n i g h t  t h a n  d u r i n g  d a y  t i m e .  
2 1 .  T h e  p o p u l a t i o n  c h a r a c t e r i s t i c s  s u c h  a s  s i z e  f r e q u e n c y  d i s t r i b u t i o n ,  
2 2 .  
s e x  r a t i o  a n d  b r e e d i n g  s t o c k  a r e  d e s c r i b e d .  T h e  s i z e  o f  t h e  c r a b  
i n  a l l  t h e  t h r e e  g e a r s  s t u d i e d  r a n g e  b c t + n  1 1  a n d  7 2  m m  c w .  
T h e  p r e d o m i n a n t  s i z e  g r o u p  n o t i c e d  a r e  1 1 - 2 0  m m  c w  f o r  I K M T ,  
4 1 - 6 5  m m  c w  f o r  p e l a g i c  t r a w l  a n d  4 6 - 6 5  m m  c w  f o r  b o t t o m  t r a w l  
c a t c h e s .  M a l e s  a r e  s l i g h t l y  l a r g e r  t h a n  f e m a l e s .  
e  
T h o u g h  a l l  t h e  l i f e  s t a g e s  a r e  repre~1ted i n  t h e  p e l a g i c  e n v i r o n -
m e n t ,  j u v e n i l e s  b e l o w  3 1  m m  c w  a r e  n o t  e n c o u n t e r e d  a t  t h e  b o t t o m .  
2 3 .  D i s t r i  b u t  i o n  o f  s e x  r a t i o s  s h o w s  a l m o s t  e q u a l  p r o p o r t i o n  o f  b o t h  
s e x e s  i n  t h e  j u v e n i l e  p o p u l a t i o n  w h i l e  i n  m o s t  o f  t h e  a d v a n c e d  
s i z e  g r o u p s ,  p r e p o n d e r e n c e  o f  m a l e  o v e r  f e m a l e  i s  n o t i c e d  i n  t h e  
p e l a g i c  a s  w e l l  a s  b o t t o m  h a b i t a t s .  
2 4 .  T h e  c r a b  p o p u l a t i o n  o c c u p y i n g  t h e  p e l a g i c  r e a l m  a r e  f o u n d  t o  
b e  e x c l u s i v e l y  i n  n o n - b r e e d i n g  p h a s e  w h i l e  b r e e d i n g  s t o c k  i s  o b s e r v e d  
o n l y  a t  t h e  b o t t o m .  
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V o 1 . 3 ,  A c c e s s o r y  S e x  g l a n d s .  W i l e y ,  N e w  Y o r k , P p .  2 6 1 - 3 1 8 .  
A l K E N  , D . E : .  A N D  S . L .  W A D D Y .  1 9 8 0 .  R e p r o d u c t i v e  b i o l o g y .  I n :  C o b b ,  
J . S . ,  P h i l I i p s , B . S .  ( e d s . ) .  T h e  b i o l o g y  a n d  m a n a g e m e n t  o f  l o b s t e r s ,  
V o l . l ,  P h y s i o l o g y  a n d  b e h a v i o u r .  A c a d e m i c  P r e s s ,  N e w  Y o r k ,  P p .  
2 1 5 - 2 7 6 .  
A L C O C K , A .  1 8 9 5 .  T h e  B r a c h y u r a  O x y r h y n c h a  :  M a t e r i a l s  f o r  a  C a r c i n o -
l o g i c a l  F a u n a  o f  I n d i a ,  N o . l .  ~. A s i a t .  S o c .  B e n g a l  6 4 :  1 5 7 - 2 9 1 .  
A L C O C K ,  A .  1 8 9 6 .  T h e  B r a c h y u r a  O x y s t o m a  :  M a t e r i a l s  f o r  a  C a r c i n o l o -
g i c a l  F a u n a  o f  I n d i a ,  N o . 2 .  ~ A s i a t .  S o c .  B e n g a l  6 5 :  1 3 4 - 2 9 6 .  
A L C O C K ,  A .  1 8 9 8 .  T h e  f a m i l y  X a n t h i d a e  :  T i l e  B r a c h y u r a  C y c l o m e t o p a ,  
P a r t  1 :  M a t e r i a l s  f o r  a  c a r c i n o l o g i c a l  f a u n a  o f  I n d i a .  N o . 3 .  J .  
A s i a t .  S o c .  B e n g a l  6 7 :  6 7 - 2 3 3 .  
A L C O C K ,  A .  1 8 9 9  a .  M a t e r i a l s  f o r  a  c a r c i n o l o g i c a l  f a u n a  o f  I n d i a ,  N o . 4 ,  
T h e  B r a c h y u r a  C y c l o m e t o p a ,  P a r t  2 .  A  r e v i s i o n  o f  t h e  C y c l o m e l o p a  
w i t h  a n  a c c o u n t  o f  t h e  f a m i l i e s  P o r t u n i d a e ,  C a n c r i d a e  a n d  C o r y s t i d a e .  
~. A s i a t .  S o c .  B e n g .  6 8 ( 2 ) :  1 - 1 0 4 .  
1 7 3  
1 7 4  
A L C O C K ,  A .  1 8 9 9  b .  T h e  B r a c h y u r a  P r i m i g e n i a  o r  D r o m i a c e u  :  M a t e r i a l s  
· f o r  a  C a r c i n o l o g i c a l  f a u n a  o f  I n d i a .  N o .  5 ,  J .  A s s i a t .  S o c .  B e n g a l  
6 8 :  1 2 3 - 1 6 9 .  
A L C O C K ,  A .  1 8 9 9  c .  A n  a c c o u n t  o f  t h e  d e e p - s e a  B r a c h y u r a  c o l l e c t e d  
b y  t h e  R o y a l  I n d i a n  M a r i n e  S u r v e y  S h i p  I n v e s t i g a t o r .  8 5  p p  •  
•  
A L C O C K ,  A .  1 9 0 0 .  M a t e r i a l s  f o r  a  c a r c i n o l o g i c a l  f a u n a  o f  I n d i a ,  N o . 6 .  
T h e  B r a c h y u r a  C a t o m e t o p a ,  o r  G r a p s o i d e a .  ~. A s i a t .  S o c .  B e n g a l  
6 9 ( 2 ) :  2 7 9 - 4 5 6 .  
A L C O C K ,  A . ,  A N D  A . R . S . A N D E R S O N .  1 8 9 9 .  N a t u r a l  h i s t o r y  n o t e s  f r o m  
H . M . R . I . M . S . S .  I n v e s t i g a t o r ,  C o m m a n d e r  T . H .  H e m i n g ,  R . N .  C o m m a n d -
i n g  S e r i e s  i i i  N o . 2 .  A n  a c c o u n t  o f  d e e p - s e a  C r u s t a c e a  d r e d g e d  
d u r i n g  t h e  s u r v e y i n g  s e a s o n  o f  1 8 9 7 - 9 8 .  A n n .  M a g .  N a t .  H i s t .  
7 ( 3 ) :  1 - 2 7 ,  2 7 8 - 2 9 2 .  
A L L E N ,  J . A .  1 9 5 9 .  O n  t h e  b i o l o g y  o f  P a n d a  I u s  b o r e a l i s  K q l y e r  w i t h  r e f e r -
e n c e  t o  a  p o p u l a t i o n  o f f  t h e  N o r t h u m b e r l a n d  c o a s t .  ~.~. b i o i .  
A s s .  U . K .  3 8 :  1 8 9 - 2 2 0 .  
A L L E N ,  J . A .  1 9 6 8 .  T h e  s u r f a c e  s w a r m i n g  o f  P o l y b i u s  h e n s l o w i  ( B r a c h y u r a :  
P o r t u n i d a e ) .  J .  m a r .  b i o I .  A s s .  U . K .  1 0 7 - 1 1 1 .  
A L V E R S O N ,  F . G .  1 9 6 3 .  T h e  f o o d  o f  y e l l o w  f i n  a n d  S k i p j a c k  t u n a s  i n  t h e  
e a s t e r n  t r o p i c a l  P a c i f i c  O c e a n .  B u l l .  I n t e r .  A m e r .  t r o p .  T u n a  
C o m m .  7 ( 5 ) :  2 9 5 - 3 9 6 .  
A L V E R S O N , F . G . ,  A N D  P . H . P A T T E R S O N .  1 9 7 4 .  
I n t e r n a t i o n a l  t r a d e - c r a b s .  
I n :  I n t e r n a t i o n a l  T r a d e - T u n a ,  S h r i m p ,  C r a b ,  F i s h  m e a l ,  G r o u n d  
f i s h .  F A O ,  U N  I n d i a n  O c e a n  F i s h , c o m m i s s i o n  I n d i a n  O c e a n  P r o g r a m m e ,  
I O F C / D E V / 7 4 / 4 0 ,  R o m e ,  I t a l y ,  P p .  6 7 - 1 0 2 .  
A M E E R  H A M S A ,  K . M . S .  1 9 7 8  a .  F i s h e r y  o f  t h e  s w i m m i n g  c r a b  P o r t u n u s  
p e l a g i c u s  L i n n a e u s  f r o m  P a l k  B a y  a n d  G u l f  o f  M a n n u r .  I n d i a n  J .  
F i s h .  2 7 :  2 6 3 - 2 6 5 .  
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A M E E R H A M S A ,  K . M . S .  1 9 7 8 b .  U n  t h e  m c u t  c o n t e n t  o f  P o r t u n u s  p e l a g i c s  
w i t h  s o m e  o b s e r v a t i o n s  o n  l u n a r  p e r i o d i c i t y  i n  r e l a t i o n  t o  a b u n d a n c e ,  
w e i g h t  a n d  m o u l t i n g .  I n d i a n  ~ F i s h .  2 5  1 6 5 - 1 7 0 .  
A N O N Y M O U S .  1 9 8 6 a .  F . O . R . A .  S a g a r  S a m p a d a ,  C r u i s e  R e p o r t s  1 - 1 0 ,  
F e b r u a r y - D e c e m b e r  1 9 8 5 ,  i s s u e d  b y  C e n t .  M a r .  F i s h .  R e s .  I n s t . ,  
8 7  p p .  
A N O N Y M O U S ,  1 9 8 6 b .  F . U . R . V .  S a g a r  S a m p a d a ,  C r u i s e  R e p o r t s  1 1 - 2 0 ,  
J a n u a r y - S e p t e m b e r  1 9 8 6 ,  i s s u e d  b y  C e n t .  M a r .  F i s h .  R e s .  I n s t . ,  
8 7  p p .  
A N O N Y M O U S .  1 9 8 7 .  
F . O . R . V .  S a g a r  S a m p a d a ,  C r u i s e  R e p o r t s  2 1 - 3 0 ,  
S e p t e m b e r  1 9 8 6  - J u n e  1 9 8 7 ,  i s s u e d  b y  C e n t .  M a r .  F i s h .  R e s .  I n s t .  
7 7  p p .  
A N O N Y M O U S .  1 9 8 8 a .  F . O . R . V .  S a g a r  
J u n e  1 9 8 7  - J a n u a r y  1 9 8 8 ,  i s s e d  
6 8  p p .  
A N O N Y M O U S .  1 9 8 8 b .  F . O . R . V .  S a r a r  
S a m p a d a ,  
b y  C e n t .  
S a m p a d a ,  
C r u i s e  R e p o r t s  3 1 - 4 0 ,  
M a r .  F i s h .  R e s .  I n s t . ,  
C r u i s e  R e p o r t s  
4 1 - 5 0 ,  
J a n u a r y  1 9 8 8  -
A u g u s t  1 9 8 8  i s s u e d  b y  C e n t .  M a r .  F i s h .  R s .  I n s t . ,  
6 8  p p .  
A N O N Y M O U S .  
A u g u s t  
7 6  p p .  
A N O N Y M O U S .  
A u g u s t  
8 0  p p .  
1 9 8 9 .  F . O . R . V .  S a g a r  
1 9 8 8  
-
J u l y  1 9 8 9  
i s s u e d  
1 9 9 0 .  F . O . R . V .  S a g a r  
1 9 8 9 - M a r c h  1 9 9 0  i s s u e d  
S a m p a d a ,  
b y  
C e n t .  
S a m p a d a ,  
b y  C e n t .  
C r u i s e  R e p o r t s  
5 1 - 6 0 ,  
M a r .  F i s h .  R s .  
I n s t . ,  
C r u i s e  R e p o r t s  6 1 - 7 0 ,  
M a r .  F i s h .  R e s .  I n s t . ,  
A N S A R I ,  Z . A . ,  A N D  S . N . H A R K A N T R A .  1 9 7 5 .  C r a b  r e s o u r c e s  o f  G o a .  
S e a .  F d .  E x p .  ~. 7 :  2 1 - 2 4 .  
A O A C .  1 9 8 5 .  O f f i c i a l  m e t h o d s  o f  a n a l y s i s  o f  t h e  A s s o c i a t i o n  o f  o f f i c i a l  
A g r i c u l t u r a l  C h e m i s t s .  1 9 6 5 .  1 0 t h  E d i t i o n ,  P u b l .  b y  t h e  A s s o c i a t i o n  
o f  O f f i c i a l  A g r i c u l t u r a l  C h e m i s t s ,  W a s h i n g t o n  D . C .  
1 7 6  
A R O N , W .  1 9 6 2 .  T h e  d i s t r i b u t i o n  o f  a n i m a l s  i n  t h e  e a s t e r n  N o r t h  P a c i f i c  
a n d  i t s  r e l a t i o n s h i p  t o  p h y s i c a l  a n d  
R e s .  B o a r d  C a n a d a  1 9 ( 2 ) :  2 7 1 - 3 1 4 .  
c h e m i c a l  c o n d i t i o n s .  J .  F i s h .  
*  A R R I O L A ,  F . J .  1 9 4 0 .  A  p r e l i m i n a r y  s t u d y  o f  t h e  l i f e  h i s t o r y  o f  S c y l l a  
s e r r a t a  ( F o r s k a l ) .  Philpp.~. S c i .  7 3 ( 4 ) :  4 3 7 - 4 5 4 .  
A T T R I L L ,  M . J . ,  R . G . H A R T N O L L ,  A . L . R I C E ,  A N D  M . H . T H U R S T O N .  1 9 9 0 .  
A  d e p t h - r e l a t e d  d i s t r i b u t i o n  o f  t h e  r e d  c r a b ,  G e r y o n  t r i s p i n o s u s  
( H e r b s t )  ( = G .  t r i d e n s  K r j 6 y e r ) :  i n d i c a t i o n s  o f  v e r t i c a l  m i g r a t i o n .  
P r o g .  O c e a n o g r .  2 4 :  1 9 7 - 2 0 6 .  
B A D A W I ,  H . K .  1 9 7 1 .  O n  t h e  c h e m i c a l  c o m p o s i t i o n  o f  t h e  r e d  c r a b  P o r t u n u s  
p e l a g i c u s .  M a r .  Bio~. 1 1 :  1 9 8 - 2 0 0 .  
B A L A S U B R A M A N I A N ,  C . P . ,  A N D  C .  S U S E L A N .  1 9 9 0 .  P r e l i m i n a r y  o b s e r -
v a t i o n s  o n  t h e  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  s w a r m i n g  c r a b  
C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t h i i  M a c l e a y  i n  t h e  D e e p  S c a t t e r i n g  
L a y e r s  a l o n g  t h e  w e s t  c o a s t  o f  I n d i a .  P r o c .  F i r s t  Worksh~ S c i e n t .  
R e s u l .  F O R V  S a g a r  S a m p a d a ,  5 - 7  J u n e ,  1 9 8 9 :  3 8 5 - 3 9 3 .  
I 3 A R N A R D ,  K . H .  1 9 5 0 .  D e s c r i p t i v e  c a t a l o g u e  o f  S o u t h  A f r i c a n  D e c a p o d  
C r u s t a c e a .  A n n .  S .  A f r .  M u s .  3 8 :  1 - 8 3 7 .  
B A R N E S ,  H . ,  A N D  J . B L A C K S T O C K .  1 9 7 3 .  E s t i m a t i o n  o f  l i p i d s  i n  m a r i n e  
a n i m a l s  a n d  t i s s u e .  D e t a i l e d  i n v e s t i g a t i o n  o f  t h e  s u l p h o p h o s p h o -
v a n i l l i n  m e t h o d  f o r  t o t a l  l i p i d s .  ~. e x p o  ~. b i o i .  E c o l .  1 2 :  1 0 3 -
1 1 8 .  
B A U E R ,  R . T .  1 9 7 6 .  M a t i n g  b e h a v i o u r  a n d  s p e r m a t o p h o r e  t r a n s f e r  i n  s h r i m p  
H e p u t a c a r p u s  p i c t u s  ( S t i m p s o n )  ( D e c a p o d a  :  C a r  i d e a  :  H i p p o l y t i d a e ) '  
J .  N a t .  H i s t .  1 0 :  4 1 5 - 4 4 0 .  
- - - - -
B A U E R ,  R . T .  1 9 8 6 .  
P h y l o g e n e t i c  t r e n d s  i n  s p e r m  t r a n s f e r  a n d  s t o r a g e  
c o m p l e x i t y  i n  d e c a p o d  c r u s t a c e a n s .  J .  C r u s t a c e a n  B i o I .  6 :  3 1 3 - 3 2 5 .  
1 7 7  
B E C K E R ,  D . C .  1 9 9 2 .  P o p u l a t i o n  g r o w t h  v e r s u s  f i s h e r i e s  r e s o u r c e s .  F i s h .  
1 7 ( 5 ) :  4 - 5 .  
' B E N E D I C T ,  S .  1 9 4 0 .  
1 4 .  
S o f t  c r a b  a n d  h a r d .  L a  C o n s e r v .  R e v .  9 ( 1 ) :  1 1 -
B E N I N G E R , P . G . ,  R . W . E L N E R ,  T . P .  F O Y L E ,  A N D  P . H . O D E N S E .  1 9 8 8 .  
F u n c t i o n a l  a n a t o m y  o f  t h e  m a l e  r e p r o d u c t i v e  s y s t e m  a n d  t h e  f e m a l e  
s p e r m a t h e c a  i n  t h e  s n o w  c r a b  C h i o l l o e c e t e s  o p i l i o  ( 0 .  F a b r i c i u s )  
( D e c a p o d a  :  M a j i d a e )  a n d  a  h y p o t h e s i s  f o r  f e r t i l i z a t i o n .  J .  C r u s t a c e a n  
B i o I .  8 :  3 2 2 - 3 3 2 .  
B E Y E R S , C . J . D E B . ,  A N D  C . G . W I L K E .  1 9 8 0 .  Q u a n t i t a t i v e  s t o c k  s u r v e y  
a n d  s o m e  b i o l o g i c a l  a n d  m o r p h o m e t r i c  c h a r a c t e r i s t i c s  o f  t h e  d e e p -
s e a  r e d  c r a b  G e r y o n  g u i n g u e d e n s  o f f  S o u t h  W e s t  A f r i c a .  F i s h .  
B u l l .  S o u t h  A f r i c a  1 3 :  9 - 1 9 .  
B I N F O R D ,  R .  1 9 1 3 .  T h e  g e r m - c e l l s  a n d  t h e  p r o c e s s  o f  f e r t i l i z a t i o n  i n  
t h e  c r a b ,  M e n i p p e  m e r c e n a r i a .  ~. M o r p h .  2 4 :  1 4 7 - 2 0 2 .  
B L A S S ,  H .  1 9 5 5 .  D e c a p o d a .  B r o n n ' s  K I .  O r d n .  T i e r r e i c h s ,  B d .  5 .  A b t . l ,  
B u c h  7 ,  L i e f .  1 0 :  1 2 8 5 - 1 3 6 7 .  
B O R R A D I L E ,  L . A .  1 9 0 2 ,  T h e  f a u n a  a n d  g e o g r a p h y  o f  t h e  M a l a d i v e  a n d  l a c c a d i v  
A r c h i p e l a g o e s ,  b e i n g  t h e  a c c o u n t  o f  t h e  w o r k  c a r r i e d  o n  a n d  o f  
t h e  c o l l e c t i o n s  m a d e  b y  a n  e x p e d i t i o n  d u r i n g  t h e  y e a r s  1 8 9 9  a n d  
1 9 0 0  b y  J .  S t a n l e y  G a r d i n e r .  M a r i n e  C r u s t a c e a n s  1 .  O n  v a r i e t i e s  
H .  P o r t u n i d a e ,  P a r t  1 ,  i h  1 9 1 - 2 0 8 .  
B O U R D O N ,  R .  1 9 6 5 .  l n v e n t a i r e  d e  l a  F a u n e  M a r i n e  d e  R o s c o f f  D e c a p o d e s -
S t o m a t o p o d e s ,  P a r i s  :  R o b o n  a n d  M a r e u g e ,  4 5  p p .  
B O Y D ,  C . M .  1 9 6 7 .  T h e  b e n t h i c  a n d  p e l a g i c  h a b i t a t s ·  o f  t h e  r e d  c r a b ,  
P l e u r o n c o d e s p l a n i p e s .  P a c i f .  S c i .  2 1 :  3 9 4 - 4 0 3 .  
*  
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B R A T I E G A R D ,  T . ,  A N D  C .  S A N K A R A N K U T T Y .  1 9 6 7 .  O n  t h e  p r e z o e a  
a n d  z o e a  o f  G e r y o n  t r i d e n s  K r o y e r  ( C r u s t a c e a  :  D e c a p o d a ) .  S a r s i a  
2 6 :  7 - 1 2 .  
B R O W N ,  1 .  W . B .  1 9 8 6 .  P o p u l a t i o n  b i o l o g y  o f  t h e  s p a n n e r  c r a b  i n  s o u t h -
e a s t  Q u e e n s l a n d .  Q u e e n s l a n d  D e p a r t m e n t  o f  P r i m a r y  I n d u s t r i e s  
R e p o r t ,  1 0 6 p p .  
B R U N N ,  A .  1 9 5 7 .  D e e p - s e a  a n d  a b y s s a l  d e p t h s .  I n :  H e d g p e t h ,  J . W . ( e d . ) .  
E c o l o g y ,  V o l .  H ,  G e o l o g i c a l .  S o c i e t y  o f  A m e r i c a ,  P p . 6 4 1 - 6 7 2 .  
C A I N E ,  E . A .  1 9 7 4 .  F e e d i n g  o f  O v a l i p "  g a u d u l p e n s i s  ( S a u s s u r e )  ( D c a p o d a  
B r a c h y u r a  :  P o r t u n d i a e ) ,  a n d  m o r p h o l o g i c a l  a d a p t a t i o n s  t o  a  b u r r o w -
i n g  e x i s t e n c e .  B i o I .  B u l l .  1 4 3 7 :  5 5 0 - 5 5 9 .  
C A R G O ,  D . G . ,  A N D  L . E .  C R O N I N ,  1 9 5 1 .  T h e  M a r y l a n d  c r a b  i n d u s t r y  
i n  1 9 5 0 .  C o n t r . 0 1 e s a p e a k e  b i o I .  L a u :  9 2 :  1 - 2 3 .  
C H A C E ,  F . A .  1 9 4 0 .  R e p o r t s  o n  t h e  s c i e n t i f i c  r e s u l t s  o f  t h e  A  t l a n t i s  
e x p e d i t i o n  t o  t h e  W e s t  I n d i e s ,  u n d e r  t h e  j o i n t  a u s p i c e s  o f  t h e  U n i v e r -
s i t y  o f  H a v a n a  a n d  H a r v e r d  U n i v e r s i t y .  T h e  B r a c h y u r a n  c r a b s ,  
T o r r i e a  N o . 4 ,  6 7  p p .  
C H A C E ,  F . A .  1 9 5 1 .  T h e  o c e a n i c  c r a b s  o f  t h e  g e n e r a  P l a n e s  a n d  
P a c h y g r a p s u s .  P r o c .  U . S .  N a t n .  M u s .  1 0 1  ( 3 2 7 2 ) :  6 5 - 1 0 3 .  
C H A C K O ,  P . I . ,  A N D  E .  P A L A N I .  1 9 5 5 .  A n  u n u s u a l  c r a b  f i s h e r y  i n  t h e  
s e a  o f f  E n n u r ,  n e a r  M a d r a s .  J .  B o m b a y  N a t .  H i s t .  S o c .  5 2 ( 4 ) :  
9 4 6 - 9 4 7 .  
C H A N D R A N ,  M . R . C .  1 9 6 8 .  S t u d i e s  o n  m a r i n e  c r a b  _ C h a r y b d i s  v a r i e g a t a  
1 .  R e p r o d u c t i v e  a n d  n u t r i t i o n a l  c y c l e  i n  r e l a t i o n  t o  b r e e d i n g  p e r i o d i -
c i t i e s .  P r o c .  I n d i a n  A t : u d  S c i .  6 7 :  2 1 5 - 2 2 3 .  
1 7 9  
C H A U D H U R I ,  A . B .  A N D  K .  C H A K R A B A R T I ,  1 9 8 9 .  S u n d a r b a n s  M a n g r o v e :  
( E c o l o g y  a n d  W i l d  l i f e ) .  J u g a l  K i s h o r e  & :  C o .  ( P u b .  D i v . ) ,  D e h r a  D u n ,  
2 1 0  p p .  
C H H A P G A R ,  B . F .  1 9 5 6 .  O n  t h e  
s o m e  c r a b s  o f  B o m b a y .  R e c .  
b r e e d i n g  h a b i t s  a n d  l a r v a l  
I n d i a n  M u s  5 4 3  ( 1 ) :  3 3 - 5 2 .  
s t a g e s  o f  
C H H A P G A R ,  B . F .  1 9 5 8 .  M a r i n e  C r a b s  o f  B o m b a y  S t a t e ,  B o m b a y .  D i o c e s a n  
P r e s s ,  M a d r a s ,  8 5  p p .  
C H H A P G A R ,  B . F .  1 9 6 2 .  C r a b  f i s h e r y  o f  B o m b a y .  J .  B o m b a y  N a t .  H i s t .  
S o c .  5 9 ( 1 ) :  3 0 6 - 3 0 9 .  
C H l D A M I 3 A R A M ,  K .  A N D  R . S . V .  R A M A N .  1 9 4 4 .  P r a w n  a n d  c r a b  f i s h e r y  
i n  M a d r a s .  I n d i a n  F a r m i n g  5 :  4 5 4 - 4 5 5 .  
C H I N N A M M A  G E O R G E ,  1 9 7 3 .  T e c h n o l o g i c a l  a s p e c t s  o f  p r e s e r v a t i o n  
a n d  p r o c e s s i n g  o f  e d i b l e  s h e l l  f i s h e s .  I l l .  F a c t o r s  i n f l u u e n c i n g  
t h e  k e e p i n g  q u a l i t y  o f  c r a b  ( S c y l l l i  s e r r a t a )  d u r i n g  f r e e z i n g  a n d  
f r o z e n  s t o r a g e .  F i s h .  T e c h n o l .  1 u (  1 ) :  1 5 - 2 0 .  
C H I N N A M M A  G E O R G E  A N D  M .  A R U L  J A M E S .  1 9 7 1 .  T e c h n o l o g i c a l  
a s p e c t s  o f  p r e s e r v a t i o n  a n d  p r o c e s s i n g  o f  e d i b l e  s h e l l  f i s h e s  1 1 .  
I n f l u e n c e  o f  s e a s o n  o n  t h e  c h e m i c a l  c o m p o s i t i o n  o f  c r a b  ( S c y l l a  
s e r r a t a )  F i s h .  T e c h n o l .  8 (  1 ) :  8 3 - 8 8 .  
C H O P R A ,  B . N .  1 9 3 1 .  T h e  h i s t o r y  a n d  p r o g r e s s  o f  Z o o l o g i c a l  s u r v e y  o f  
I n d i a .  C r u s t a c e a  s e c t i o n  1 1 1 .  J .  B o m b a y  N a t .  H i s t .  S o c .  3 4 ( 2 ) :  
5 0 2 - 5 0 6 .  
C H O P R A ,  B . N .  1 9 3 3 .  F u r t h e r  n o t e s  o n  c r u s t a c e a  D e c a p o d a  i n  t h e  I n d i a n  
M u s e u m .  O n  t h e  D e c a p o d  c r u s t a c e a  c o l l e c t e d  b y  t h e  B e n g a l  P i l o t  
S e r v i c e  o f f  t h e  m o u t h  o f  t h e  r i v e r  H o o g h l y .  I l l .  D r o m i a c e a  a n d  
O x y s t o m a t a .  R e c .  I n d i a n  M u s .  3 2 :  4 1 3 - 4 2 7 .  
1 8 0  
C H O P R A ,  B . N .  1 9 3 5 .  
F u r t h e r  n o t e s  o n  C r u s t a c e a  D e c a p o d a  C r u s t a c e a  
i n  t h e  I n d i a n  M u s e u m .  V I I I .  O n  t h e  D e c a p o d  C r u s t a c e a  c o l l e c t e d  
b y  t h e  B e n g a l  P i l o t  s e r v i c e  o f f  t h e  m o u t h  o f  t h e  r i v e r  H o o g h l y .  
B r a c h y g n a t h a  ( O x y r h y n c h a  a n d  B r a c h y r h y n c h a ) .  R e c .  I n d i a n  M u s .  
4 :  4 6 3 - 5 1 4 .  
C H O P R A ,  B . N .  1 9 3 6 .  T h e  C a p e  c r a w f i s h  i n d u s t r y  o f  S o u t h  A f r i c a  w i t h  
s o m e  o b s e r v a t i o n s  o n  t h e  p r a w n  a n d  c r a b  f i s h e r i e s  o f  I n d i a .  C u r r .  
S c i .  4 ( 7 ) :  5 2 9 - 5 3 3 .  
C H O P R A ,  B . N .  A N D  K . N . D A S .  1 9 3 7 .  F u r t h e r  n o t e s  o n  c r u s t a c e a  D e c a p o d a  
i n  t h e  I n d i a n  M u s e u m .  O n  t h r e e  c o l l e c t i o n s  o f  c r a b s  f r o m  T a v o y  
a n d  M e r g u i  A r c h i p e l a g o .  R e c .  I n d i a n  M u s .  3 9 :  3 7 7 - 4 3 4 .  
C H O P R A ,  B . N .  1 9 3 9 .  S o m e  f o o d  p r a w n s  a n d  c r a b s  o f  I n d i a  a n d  t h e i r  
f i s h e r i e s .  J .  B o m b a y  N a t .  H i s t .  S o c .  4 1 ( 2 ) :  2 2 1 - 2 3 4 .  
C H O Y ,  S . C .  1 9 8 6 .  N a t u r a l  d i e t  a n d  f e e d i n g  h a b i t s  o f  t h e  c r a b  L i o c a r c i n u s  
p u b e r  a n d  L i o c a r c i n u s  h o l s t a t u s  ( D e c a p o d a ,  P o r t u n i d a e ) .  M a r .  E c o l .  
P r o g .  S e r .  3 1 :  8 7 - 9 9 .  
* C L A R K ,  J .  1 9 0 9 .  
5 - 1 3 .  
N o t e s  o n  C o r n i s h  C r u s t a c e a .  Z o o l o g i s t ,  S e r .  4 ,  1 3 :  
C L A R K ,  P . F .  1 9 8 6 .  N o r t h - e a s t  A t l a n t i c  c r a b s :  a n  A t l a s  o f  D i s t r i b u t i o n .  
R o s s - o n - W y e ,  M a r i n e  C o n s e r v a t i o n  S o c i e t y ,  2 5 2  p p .  
C M F R I .  1 9 9 2 .  A n n u a l  r e p o r t  1 9 9 0 - 1 9 9 1 .  1 1 1 p p .  
* C R O N I N ,  L . E .  1 9 4 2 .  A  h i s t o l o g i c a l  s t u d y  o f  t h e  d e v e l o p m n t  o f  t h e  o v a r y  
a n d  a c c e s s o r y  o r g a n s  o f  t h e  b l u e  c r a b ,  C a l l i n e c t e s  s a p i d  u s  R a t h b u n .  
M a s t e r ' s  T h e s i s ,  U n i v e r s i t y  o f  M a r y l a n d ,  7 0  p p .  
1 8 1  
C R O N I N ,  L . E .  1 9 4 7 .  A n a t o m y  a n d  h i s t o l o g y  o f  t h e  m a l e  r e p r o d u c t i v e  
s y s t e m  o f  C a l l i n e c t e s  s a p i d u s  R a t h b u n .  J .  M o r p h .  8 1 ( 2 ) :  2 0 9 - 2 3 9 .  
*  C U N N I N G  H A M ,  D . T .  1 9 6 9 .  A  s t u d y  o f  t h e  f o o d  a n d  f e e d i n g  r e l a t i o n s h i p s  
o f  t h e  A l a s k a n  K i n g  c r a b  P a r a l i t h o d e s  c a m a t s c h a t i c a ,  M . S .  T h e s i s ,  
S a n  D i e g o  S t a t e  C o l l e g e ,  7 8  p p .  
*  
D A H L S T R O M ,  W . A .  1 9 7 0 .  S y n o p s i s  o f  b i o l o g i c a l  d a t a  o n  t h e  o c e a n  s h r i m p  
P a n d a l u s  j o r d a n i  R a t h b u n ,  1 9 0 2  F A O  F i s h .  R e p .  
4 ( 5 7 ) :  1 3 7 7 - 1 4 1 6 .  
D A N I E L , S . ,  A N D  S . C H A K R A P A N I .  1 9 8 4 .  O b s e r v a t i o n s  o n  t h e  s w a r m i n g ,  
b r e e d i n g  h a b i t s  a n d  s o m e  l a r v a l  s t a g e s  o f  t h e  d e e p - s e a  p o r t u n i d  
c r a b  C h a r y b d i s  ( G o n i o h e l l e n u s )  e d w a r d s i  L c e n e  a n d  B u i t e n d i j k  1 9 4 9  
i n  t h e  N o r t h e r n  A r a b i a n  s e a  i n  J a n u a r y - F e b r u a r y  1 9 7 4  a n d  o f f  
t h e  M a d r a s  c o a s t  d u r i n g  J a n u a r y  t o  M a r c h  1 9 7 6  t o  1 9 7 9 .  R e c .  
Z o o ! .  S u r v .  I n d i a  8 1 :  1 0 1 - 1 0 8 .  
D A R N E L L ,  R . M .  1 9 5 8 .  
F o o d  h a b i t s  o f  f i s h e s  a n d  l a r g e r  i n v e r t i b r a t e s  
o f  L a k e  P o n t c h a r t r a i n ,  L o u i s i a n a ,  a n  e s t u a r i n e  c o m m u n i t y ,  P u b I s .  
I n s t .  m a r .  S c i .  U n i v .  T e x .  5 :  3 5 3 - 4 1 6 .  
D E L L ,  R . K .  1 9 6 3 .  
S o m e  d e e p - w a t e r  c r a b s  C  l ' u s t a c c a ,  B r a c h y u r a )  f r o m  
N e w  Z e a l a n d .  R e c .  D o m .  M u s .  4 (  1 8 ) :  2 4 3 - 2 5 3 .  
- - - - - -
" b E L L A  C R O C E ,  N .  1 9 6 1 .  C o n s i d e r a z i o n i  s u  f'olyt~l~"llenslowi l e a c h  ( C r u s t a c a  
B r a c h y u r a ) .  B o l ! .  M u s e .  1 s t .  b i o ! .  U n i v .  G e n o v a  3 1 :  5 - 1 3 .  
D E L L A  C R O C E ,  N . ,  A N D  L . B . H O L T H U I S .  1 9 6 5 .  S w a r m i n g  o f  C h a r y b d i s  
( G o n i o h e l l e n u s )  e d w a r d s i  L e e n e  a n d  B u i t e n d i j k  i n  t h e  I n d i a n  O c e a n  
( C r u s t a c e a ,  D e c a p o d a ,  P o r t u n i d a e ) .  
G e n o v a  3 3 ( 1 9 9 ) :  3 3 - 3 8 .  
B o I l .  M u s < ; e .  1 s t  b i o I .  U n i v .  
D E  M A N ,  J . C .  1 9 0 8 .  T h e  f a u n a  o f  b r a c k i s h  p o n d s  a t  P o r t .  C a n n i n g .  
L o w e r  B e n g a l ,  P a r t  X .  D e c a p o d a  C r u s t a c a  w i t h  a n  a c c o u n t  o f  
s m a l l  c o l l e c t i o n s  f r o m  b r a c k i s h  w a t e r  n e a r  C a l c u t t a  a n d  i n  t h e  
D e c e a  D i s t r i c t ,  E a s t e r n  B e n g a l  R e c .  I n d i a n  M u s .  1 1 :  2 1 1 - 2 3 1 .  
1 8 2  
D E M E S T R E ,  M . ,  A N D  J . M . F O R T U N O .  1 9 9 2 .  R e p r o d u c t i o n  o f  H I e  d e e p  
w a t e r  s h r i m p  A r i s t e u s  a n t e n n a t u s  ( D e a p o d a  :  D e n d r o b r a n c h i a t a ) .  
M a r .  E c o l .  P r o g .  S e r .  8 4 :  4 1 - 5 1 .  
D H A S , M . A . ,  T . S U B R A M O N I A M ,  S . V A R A D A R A J A N ,  A N D  P . G O V I N D A R A J U L U  
1 9 8 0 .  G e r m i n a l  z o n e  a c t i v i t y  a n d  o o c y t e  d i f f e r e n t i a t i o n  i n  t h e  
m a r i n e  c r a b  P o r t u n u s  p e l a g i c u s .  P r o c .  I n d i a n  N a t .  S c i .  A c a d .  4 6 B :  
2 8 7 - 2 9 2 .  
D H A W A N , R . M . ,  S . N . D W I V E D I ,  A N D  G . V I C T R O R  R A J A M A N I C K A M .  1 9 7 6 .  
E c o l o g y  o f  t h e  b l u e  c r a b  P o r t u n u s  p e l a g i c u s  ( L i n n a e u s )  a n d  i t s  
p o t e n t i a l  f i s h e r y  i n  Z u a r i  e s t u a r y .  Indian~. F i s h .  2 3 :  5 7 - 6 4 .  
D I A S , C . A . ,  A N D  J . F . S . M A C H A D O .  1 9 7 3 .  P r e l i m i n a r y  r e p o r t  o n  t h e  d i s t r i -
b u t i o n  a n d  r e l a t i v e  a b u n d a n c e  o f  D e e p - s e a  R e d  c r a b  ( G e r Y Q n  s p p )  
o f f  A n g o l a .  
C o u n .  S e c o n d  
I n t .  C o m m n .  S o u t h  e a s t  A t l a n t i c  F i s h .  S c i .  A d v i s .  
- - - - - - - -
S e s s i o n  ( M a d r i d  6  t o  1 0 t h  D e c e m b e r  1 9 7 3 ) :  1 - 1 2 .  
D I E S E L ,  R .  1 9 8 9 .  S t r u c t u r e  a n d  f u n c t i o n  o f  t h e  r e p r o d u c t i v e  s y s t e m  
o f  t h e  s y m b i o t i c  s p i d e r  c r a b l n a c h u s  p h a l a n g i u m  ( D e c a p o d a  :  M a j i d a e ) :  
O b s e r v a t i o n s  o n  s p e r m  t r a n s f e r ,  s p e r m  s t o r a g e ,  a n d  s p a w n i n g .  J .  
C r u s t a c e a n  B i o I .  9 ( 2 ) :  2 6 6 - 2 7 7 .  
D I E S E L ,  R .  1 9 9 0 .  S p e r m  c o m p e t i t i o n  a n d  t h e  e v o l u t i o n  o f  m a t i n g  b e h a v i o u r  
i n  B r a c h y u r a ,  w i t h  s p e c i a l  r e f e r e n c e  t o  s p i d e r  c r a b s  ( D e c a p o d a ,  
M a j i d a e ) .  I n :  B a u e r , R . T . ,  J o e l ,  W . M .  ( e d s . ) .  C r u s t a c e a n  S e x u a l  
b i o l o g y .  C o l u m b i a  U n i v e r s i t y  P r e s s ,  N e w  Y o r k ,  N e w  Y o r k ,  P p .  1 4 6 -
1 6 3 .  
D U B O I S , M . ,  K . A . G I L L E S ,  J . K . H A M I L T O N ,  P . A . R E E R S  A N D  F . S M I T H .  
1 9 5 6 .  C o l o r i m e t r i c  m e t h o d  f o r  d e t e r m i n a t i o n s  o f  s u g a r  a n d  r e l a t e d  
s u b s t a n c e s .  A n n a l .  C h e m .  2 8 :  3 5 0 .  
D U P R E E Z ,  H . H . ,  A N D  A . M C L A C H L A N .  1 9 8 4 .  B i o l o g y  o f  t h e  t h r e e  s p o t  
s w i m m i n g  c r a b .  O v a l i p e s  p u n c t a t u s  ( d e  H a a n )  I l l .  R e p r o d u c t i o n ,  
f e c u n d i t y  a n d  e g g  d e v e l o p m e n t .  
C r u s t a c e a n a  
4 7 ( 3 ) :  2 8 5 - 2 9 7 .  
1 8 3  
$ D U R F O R T ,  M . ,  M . G . B O Z Z O ,  A N D  M.PO~UET. 1 9 8 5 .  
F i n e  s t r u c t u u r e  
o f  t h e  d e f e r e n t  d u c t  a n d  s e m i n a l  v e s i c l e  o f  D i a p t o n u s  c o n e x u s  
( C r u s t a c e a  :  D e c a p o d a ) .  B u l l .  I n s t .  C a t .  H i s t .  N a t .  5 2 ( S e c .  Z o o ! .  6 ) :  
1 0 3 - 1 1 7 .  
E L N E R , R . W .  1 9 8 1 .  D i e t  o f  t h e  g r e e n  c r a b  C a r c i n u s  m a e n a s  f r o m  P o r t  
H e r b e r t ,  S o u t h w e s t e r n  N o v a  S c o t i a ,  J .  S h e l l f i s h  R e s .  1 4 :  8 9 - 9 4 .  
E L N E R , R . W . ,  C . A . G A S S ,  A N D  A .  C A M P B E L L .  1 9 8 5 .  
M a t i n g ,  b e h a v i o u r  
o f  t h e  J o n a h  c r a b ,  C a n c e r  b o r e a l i s  S t i m p s o n  ( D e c a p o d a ,  B r a c h y u r a ) .  
C r u s t a c e a n a  4 8 :  3 4 - 3 9 .  
E L N E R , R . W . ,  S . K O S H l O ,  A N D  G . V . H U R L E Y .  1 9 8 7 .  M a t i n g  b e h a v i o u r  
o f  t h e  d e e p - s e a  r e d  c r a b  G e r y o n  g u i n g u e d e n s  S m i t h  ( D e c a p o d a ,  
B r a c h y u r a ,  G e r y o n i d a e ) .  C r u s t a c e a n a  5 2 : :  1 9 4 - 2 0 1 .  
E N N I S , G . P .  1 9 7 3 .  F o o d ,  f e e d i n g ,  a n d  c o n d i t i o n  o f  l o b s t e r s ,  H o m a r u s  
a m e r i c a n u s ,  t h r o u g h o u t  t h e  s e a s o n a l  c y c l e  i n  B o n a v i s t a  B a y ,  N e w f o u n d  
l a n d .  J .  F i s h .  R e s .  B o a r d  C a n .  3 4 :  2 2 0 3 - 2 2 0 7 .  
E R D M A N , R . B . ,  A N D  N . J . B L A K E ,  1 9 8 8  a .  R e p r o d u c t i v e  e c o l o g y  o f  f e m a l e  
g o l d e n  c r a b s ,  G e r y o n  f e n n e r i  M a n n i n g  a n d  H o l t h u i s ,  f r o m  s o u t h  
e a s t e r n  F l o r i d a .  J .  C r u s t a c e a n  B i o ! .  8 ( 3 ) :  3 9 2 - 4 0 0  .  
. .  
E R D M A N , R .  B . ,  N . J . B L A K E .  1 9 8 8  b .  
T h e  g o l d e n  c r a b  ( G e r y o n  f e n n e r i l  
f i s h e r y  o f  s o u t h  e a s t e r n  F l o r i d a ,  P r o c .  1 2 t h  A n n .  T r o p .  S u b t r o p .  
F i s h .  T e c h .  S o c .  A m e r .  F l a .  S e a  G r a n t  C o l i .  P r o g .  S G R .  9 2 :  9 5 - 1 0 6 .  
E R D M A N ,  R . B ! - N . J . B L A K E ,  F . D . L O C K H A R T ,  W . J . L I N D B E R G ,  H . M . P E R R Y ,  
A N D  R . S . W A L L E R .  1 9 9 1 .  C o m p a r a t i v e  r e p r o d u c t i o n  o f  t h e  < e e p -
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a n d  n i t r o g e n  c o n c e n t r a t i o n .  
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J .  C r u s t a c e a n  B i o I .  1 0 ( 3 ) :  4 1 3 - 4 2 2 .  
H E P P E R ,  B . T .  1 9 7 1 .  N o t e s  o n  G e r y o n  t r i d e n s  ( D e c a p o d a ,  B r a c h y u r a )  
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A l l o m e t r i c  c o n s t r a i n t s  a n d  v a r i a b l e s  o f  r e p r o d u c t i v e  
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- - - -
M A N N I N G ,  R . B . ,  A N D  L . B .  H O L T H U I S .  1 9 8 9 .  T w o  n e w  g e n e r a  a n d  n i n e  
n e w  s p e c i e s  o f  g e r y o n i d  c r a b s  ( C r u s t a c e a ,  D e c a p o d a ,  G e r y o n i d a e ) .  
P r o c .  B i o I .  S o c .  W a s h .  1 0 2 :  5 0 - 7 7 .  
M A N O H A R A R A M ,  B . H . ,  A N D  K . C H A N D R A M O H A N .  1 9 7 8 .  S o m e  p r e l i m i n a r y  
o b s e r v a t i o n s  o n  t h e  t r e n d s  i n  c o m m e r c i a l  c r a b  f i s h e r y  o f  M a n g a l o r e .  
S e a  F d .  ~ ~ 1 0 :  2 5 - 2 8 .  
1 9 7  
M A T H E W ,  K . J . ,  A N D  S . N A T A R A J A N .  1 9 9 0 .  
I n v e s t i g a t i o n  o n  t h e  D S L  
o f  t h e  I n d i a n  E E Z  w i t h  s p e c i a l  r e f e r e n c e  t o  e l i p h a u s i i d s  a s  a  c o m -
p o n e n t ,  P r o c .  1 s t  W o r k s h o p  S c i e n t .  R e s u l .  F O R  V  S a g a r  S a m p a d a ,  
5 - 7  J u n e ,  1 9 8 9 :  3 7 5 - 3 8 3 .  
M A T T H E W S ,  L . H .  1 9 3 2 .  L o b s t e r  K r i l l ,  a n o m u r a n  C r u s t a c e a  t h a t  a r e  t h e  
f o o d  o f  w h a l e s .  ' D i s c o v r y '  R e p .  5 :  4 6 7 - 4 8 4 .  
M C E L M A N ,  J . F . ,  A N D  R . W . E L N E R .  1 9 8 2 .  R e d  c r a b  ( G e r y o n  g u i n g u e d e n s )  
s u r v e y  a l o n g  t h e  S c o t i a n  s h e l f ,  S e p t e m b e r  ( 1 9 8 0 ) ,  C a n .  T e c h .  R e p .  
F i s h .  S c i .  N o .  1 0 8 4 ,  1 2 2  p p .  
M E A D E ,  T . L .  1 9 7 0 .  
1 6 ( 1 ) :  1 - 3 .  
R e d  c r a b s  i n  y o u r  f u t u r e  R h o d e  I s l a n d  R e s o u r c e s  
M E A D E ,  T . L . ,  A N D  G . W . G R A Y .  1 9 7 3 .  T h e  r e d  c r a b .  U n i v .  R h o d e  I s l a n d  
M a r .  T e c h .  R e p .  S e r .  N o .  1 1 ,  2 1  p p .  
M E I Y A P P A N ,  M . M . ,  A N D  M .  K A T H l R V E L .  1 9 7 8 .  O n  s o m e  n e w  r e c o r d  
o f  c r a b s  a n d  l o b s t e r s  f r o m  M i n i c o y ,  L a k s h a d w e e p  ( L a c c a d i v e s ) .  
~~ b i o i .  A s s .  I n d i a  2 0 ( 1  < l e  2 ) :  1 1 6 - 1 1 9 .  
M E L V I L L E - S M I T H ,  R .  1 9 8 3 .  A b u n d a n c e  o f  
m a r i t a e  i n  s o u t h  w e s t  A f r i c a n  w a t e r s  
d e e p - s e a  R e d  c r a b  G e r y o n  
f r o m  P h o t o g r a p h y .  ~ A f r .  
J .  M a r .  S c i .  1 :  1 2 3 - 1 3 1 .  
M E L V I L L E - S M I T H ,  R .  1 9 8 5 .  
D e n s i t y  d i s t r i b u t i o n  b y  d e p t h  o f  G e r y o n  
m a r i t a e  o n  t h e  N o r t h e r n  c r a b  g r o u n d s  o f  S o u t h  w e s t  A f r i c a / N a m i b i a  
d e t e r m i n e d  b y  P h o t o g r a p h y  i n  1 9 8 3 ,  w i t h  n o t e s  o n  t h e  p o r t u n i d  
c r a b  B a t h y n e c t e s  p i p e r a t u s .  ~ A f r .  ~ M a r .  S c i .  3 :  5 5 - 6 2 .  
M E L V I L L E - S M I T H ,  R .  1 9 8 7 a .  M o v e m e n t s  o f  d e e p - s e a  r e d  c r a b ( G e r y o n  
m a r i t a e )  o f f  s o u t h - w e s t  A f r i c a / N a m i b i a .  S .  A f r .  ~ Z o o l .  2 2 :  1 4 3 - 1 5 2 .  
1 9 8  
M E L V I L L E - S M I T H ,  I t .  1 9 8 7 b .  T a g g i n g  s t u d y  r e v e a l s  i n t e r e s t i n g  r e d  c r a b  
( G e r y o n  m a r i t a e )  m o v e m e n t s  o f f  N a m i b i a  ( S o u t h - w e s t  A f r i c a ) .  
J .  C o n s .  I n t .  E x p l o r .  M e r .  4 3 :  2 9 4 - 2 9 5 .  
M E L V I L L E - S M I T H ,  R .  1 9 8 7 c .  T h e  r e p r o d u c t i v e  b i o l o g y  o f  G e r y o n  m a r i t a e  
( D e c a p o d a ,  B r a c h y u r a )  o f f  s o u t h - w e s t  A f r i d a / N a m i b i a .  C r u s t a c e a n a  
5 3 ( 3 ) :  2 5 9 - 2 7 5 .  
M E L V I L L E - S M I T H ,  R .  1 9 8 8 .  T h e  c o m m e r c i a l  f i s h e r y  a n d  p o p u l a t i o n  d y n a -
m i c s  o f  r e d  c r a b  G e r y o n  m a r i t a e  o f f  s o u t h - w e s t  A f r i c a  1 9 7 6 -
1 9 8 6 .  S .  A f r .  J .  M a r .  S c i .  6 :  7 9 - 9 5 .  
M E L V I L L E - S M I T H ,  R .  1 9 9 0 .  
G e r y o n  m a r i t a e  s t u d i e s  o f f  s o u t h - w e s t  
A f r i c a .  I n :  L i n d b e r g ,  W . J .  a n d  W c n n e r ,  E .  L . ( e d s . )  G e r y n o i d  c r a b s  
a n d  a s s o c i a t e d  c o n t i n e n t a l  s l o p e  f a u n a :  a  r e s e a r c h  w o r k s h o p  r e p o r t .  
F l o r i d a  S e a  G r a n t  R e p .  9 6  p p .  
M E L V I L L E - S M I T H ,  R . ,  A N D  G  • •  B A I L E Y .  1 9 8 9 .  A  p r e l i m i n a r y  i n v e s t i g a t i o n  
i n t o  t h e  p o s s i b l e  c a u s e s  o f  d e p t h  
m a r i t a e ) ,  O f f  N a m i b i a .  S e l .  P a p .  
F i s h .  1 :  2 3 - 2 4 .  
z o n a t i o n  b y  r e d  c r a b  ( G e r y o n  
I C S E A F  I n t .  C o m m .  S e .  A t ! .  
M E N D E N H A L L ,  V .  1 9 7 1 .  U t i l i z a t i o n  a n d  d i s p o s a l  
o f  c r a b  a n d  s h r i m p  
N o .  2 ,  4 0  p p .  w a s t e s .  U n i v .  A l a s k a  S e a  G r a n t  M a r .  A d v .  B u l l .  
M E N O N ,  M .  D E V A D A S .  1 9 6 8 .  T h e  p i n k  t i d e .  S e a f o o d  T r a d e  J .  3 ( 1 ) :  7 3 -
7 9 .  
M E N O N ,  M . K .  1 9 3 3 .  T h e  l i f e  h i s t o r i e s  o f  d e c a p o d  c r u s t a c e a  f r o m  M a d r a s .  
B u l l .  M a d r a s  M u s .  N e w  S e r i e s - N a t o  H i s t .  S e c t i o n  2 ( 3 ) .  
M E N  O N ,  M . K .  1 9 3 7 .  
D e c a p o d  l a r v a e  f r o m  t h e  M a d r a s  P l a n k t o n .  B u l l .  
M a d r a s  M u s .  N e w  S e r i e s  - N a t .  H i s t .  S e c t i o n  3 ( 5 ) .  
= = - - - - - - - -
1 9 9  
M E N O N ,  M . K .  1 9 4 0 .  
D e c a p o d  l a r v a e  f r o m  t h e  M a d r a s  P l a n k t o n .  B U l l .  
M a d r a s  M u s .  N e w  S e r i e s  N a t - H i s t .  S c t i o n  3 ( 6 ) .  
- - - -
M E N O N ,  M . K .  1 9 5 2 .  A  n o t e  o n  t h e  b i n o m i c s  a n d  f i s h e r y  o f  t h e  s w i m m i n g  
c r a b ,  N e p t u n u s  s a n g u i n o l e n t u s  ( H e r b s t )  o n  t h e  M a l a b a r  c o a s t .  J .  
Z o o l .  S o c .  I n d i a  4 ( 2 ) :  1 7 7 - 1 8 4 .  
- - - - - - -
M E N O N ,  N . G . ,  A N D  L .  P R A B H A D E V I .  1 9 9 0 .  
S t u d i s  o n  t h e  b i o m a s s  
i n  t h e  D e e p  S c a t t e r i n g  L a y e r  o f  t h e  I n d i a n  E E Z .  P r o c .  1 s t  W o r k s h o p  
S c i e n t .  R e s u I .  F O R V  S a g a r  S a m p a d a ,  5 - 7  J u n e  1 9 8 9 :  2 5 7 - 2 7 1 .  
M E N Z I E S ,  R . J .  1 9 6 5 .  C o n d i t i o n s  f o r  t h e  e x i s t e n c e  o f  l i f e  o n  t h e  a b y s s a l  
s e a  f l o o r .  O c e a n o g r .  M a r .  B i o i .  A n n .  R e v .  3 :  1 9 5 - 2 1 0 .  
M E N Z I E S ,  R . J . ,  R . Y .  G E O R G E ,  A N D  G . T . R O W E .  1 9 7 3 .  A b y s s a l  e n v i r o n m e n t  
a n d  e c o l o g y  o f  t h e  w o r l d  o c e a n s .  W i l e y :  1 - 4 8 0 .  
M E R C Y  T H O M A S ,  1 9 8 5 .  S t u d i e s  o n  p o r t u n i d  c r a b s .  P h . D .  T h e s i s  C o c h i n  
U n i v e r s i t y  o f  S c i e n c e  a n d  T e c h n o l o g y ,  C o c h i n ,  K e r a l a ,  I n d i a ,  1 5 5  
p p .  
M I E R S ,  E . J .  1 8 8 6 .  T h e  b r a c h y u r a  c o l l e c t e d  b y  H . M . S .  C h a l l e n g e r .  R e p o r t  
o f  t h e  s c i e n t i f i c  r e s u l t s  o f  t h e  v o y a g e  o f  H . M . S .  C h a l l e n g e r  1 ' 1 ( 2 ) :  
1 - 3 6 2 .  
*  M I L N E  E D W A R D S ,  A .  1 8 6 1 .  E t u d e s  z o o l o g i q u e s  s u r  l e s  c r u s t a c e s  r e c e n t s  
d e  l a  f a m i l l e  d e  P o r t u n i e n s .  A r c h .  M u s .  H i s t .  n a t .  1 0 :  3 0 9 - 4 2 1 .  
M I N I  R A M A N ,  A N D  P . S . B . R .  J A M E S .  1 9 9 0 .  
D i s t r i b u t i o n  a n d  a b u n d a n c e  
o f  L a n t e r n  f i s h e s  o f  t h e  f a m i l y  M y c t o p h i d a e  i n  t h e  E E Z  o f  I n d i a .  
P r o c .  F i r s t  W o r k s h o p  S c i e n t .  R e s u l .  F O R V  S a g a r  S a m p a d a ,  5 - ' 1 .  
J u n e ,  1 9 8 9 : 2 8 5 - 2 9 0 .  
M O H A M E D ,  K . H . ,  A N D  C . S U S E E L A N .  1 9 7 3 .  D e e p - s e a  p r a w n  r e s o u r c e s  
o f  t h e  s o u t h  w e s t  c o a s t  o f  I n d i a .  P r o c .  S y m p .  o n  l i v i n g  R e s o u r c e s  
o f  t i 1 e  s e a s  a r o u n d  I n d i a .  S p e c .  
I n d i a :  6 1 4 - 6 3 3 .  
P u b l .  C e n t .  M a r .  f i s h .  R e s .  l n s t .  
- - - - - - - - - - - -
2 0 0  
M O T O ,  H .  1 9 7 6 .  T h e  l a r v a l  s t a g e s  o f  C h i o n o e c e t e s  j a p o n i c u s  R a t h b u n  
r e a r e d  i n  t h e  l a b o r a t o r y .  B u l l .  ~ S o c .  S c i e n t .  F i s h :  4 2 ( 5 ) :  5 3 3 - 5 4 2 .  
M O T O ,  H .  1 9 8 0 .  F i e l d  g u i d e  f o r  t h e  e d i b l e  c r u s t a c e a  o f  t h e  P h i l i p p i n e s .  S o u t h -
e a s t  A s i a n  F i s h e r i e s  D e v e l o p m e n t  C e n t e r  ( S E A F D E C ) ,  9 6  p p .  
M U K U N D A N ,  M . K . ,  A . G . R A D H A K R I S H N A N ,  M . A . J A M E S ,  A N D  M . R . N A I R .  
1 9 8 1 .  C o m p a r a t i v e  s t u d y  o f  t h e  n u t r i e n t  c o n t e n t  o f  f i s h  a n d  s h e l l f i s h .  
F i s h .  T e c h n o l .  1 8 ( 2 ) :  1 2 9 - 1 3 2 .  
•  M U Z Z A R E L L I ,  R . A . A . ,  A N D  E . R . P A R I S E R ,  e d s .  1 9 7 8 .  
' P r o c e d i n g s  o f  
t h e  F i r s t  I n t e r n a t i o n a l  C o n f e r e n c e  o n  C h i t i n / C h i t o s a n ' .  M I T  S e a  
G r a n t  P r o g r a m ,  C a m b r i d g e  M a s s a c h u s e t t s .  
N A D R A J A L I N G A M ,  K . ,  A N D  T . S U B H A M O N I A M .  1 9 8 2 .  
A  h i s t o l o g i c a l  
c l a s s i f i c a t i o n  o f  t h e  d e v e l o p m e n t a l  s t a g e s  o f  c r u s t a c e a n  o c c y t e .  
I n :  S u b r a m o n i a m ,  T .  ( e d . )  M a n u a l  o f  R e s e a r c h  M e t h o d s  f o r  M a r i n e  
I n v e r t e b r a t e  R e p r o d u c t i o n .  S p e c .  P u b ! .  C e n t .  M a r .  F i s h .  R e s .  I n s t .  
I n d i a ,  P p .  7 - 1 5 .  
N A I D U ,  K . G . R A J A B A I .  1 9 5 5 .  T h e  e a r l y  d e v e l o p m e n t  o f  
F o r s k a l  a n d  N e p t u n u s  S a n g u i n o l e n t  u s  H e r b s t .  I n d i a n  
6 7 - 7 6 .  
S c y l l a  s e r r a t a  
. . ! : . .  F i s h .  2 ( 1 ) :  
N A I D U ,  K . G . R A J A B A I .  1 9 5 9 .  D v e I o p m e n t  o f  C a l a p p p a  l o p h o s  H e r b s t  a n d  
M a t u t a  l u n a r i s  F o r s k a l  ( C r u s t a c e a :  B r a c h y u r a )  •  . . ! : . .  Z o o l .  S o c .  I n d i a  1 1 :  
6 5 - 7 2 .  
N A I R  P R A B H A K A R A N ,  K . K . ,  S A T Y A N A R A Y A N A  R A O ,  R . S A R V E S A N ,  
M . M . M E I Y A P P A N ,  G . S Y D A  R A O ,  M A T H E W  J O S E P H ,  A N D  N A G A R A J  
1 9 9 0 .  O c e a n i c  s q u i d  r e s o u r c e s  o f  t h e  E E Z  o f  I n d i a .  P r o c .  F i r s t  
W o r k s h o p  S c i e n t .  R e s u ! .  F O R V  S a g a r  S a m p a d a ,  5 - 7  J u n e ,  1 9 8 9 :  
4 0 3 - 4 7 0 .  
N t l T H ,  V .  1 9 4 2 .  T h e  d e c a p o d  s p e r m .  T r a n s c r .  N a t ! .  lns~ S c i .  I n d i a  2 :  
8 7 - 1 1 9 .  
2 0 1  
•  N I S H I O K A ,  R . S .  1 9 5 9 .  A  c o m p a r a t i v e  h i s t o l o g y  o f  m a l e  r e p r o d u c t i v e  
s y s t e m  o f  t h r e e  p o r t u n i d  c r a b s .  M . S .  T h e s i s  U n i v .  H a w a i i ,  7 0  p p .  
N O B L E ,  A .  1 9 7 4 .  O n  t h e  e g g s  a n d  e a r l y  l a r v " l  s t a g e s  o f  P i n n o t h e r e s  
g r a c i l i s  a n d  P .  m o d i o l i c e l u s .  ~ m a r .  b i o .  A s s .  I n d i a  1 6 ( 1 ) :  1 7 5 -
1 8 1 .  
O T W E L L ,  W . S . ,  J .  B E L L A I R S ,  A N D  D . S W E A T .  1 9 8 4 .  I n i t i a l  d e v l o p m e n t  
o f  a  d e e p - s e a  c r a b  f i s h e r y  i n  t h e  G u l f  o f  M e x i c o .  F l a .  S e a  G r a n t  
C o i l .  R e p .  6 1 ,  2 9  p p .  
P A D A  Y  A  T T I ,  P . S .  1 9 9 0 .  N o t e s  o n  p o p u l a t i o n  c h a r a c t e r i s t i c s  a n d  r e p r o -
d u c t i v e  b i o l o g y  o f  t h e  p o r t u n i d  c r a b  C h a r y b d i s  ( c h a r y b d i s )  f e r i a t u s  
( L i n n e a u s )  a t  C o c h i n .  I n d i a n  J .  F i s h .  3 7 ( 2 ) :  1 5 5 - 1 5 8 .  
- - -
P A N I C K E R ,  P . A .  1 9 9 0 .  F O R V  S a g a r  S a m p a d a  a n d  d e v e l o p m e n t  o f  d e m e r s a l  
t r a w l s  f o r  I n d i a n  E E Z  a  s t a t u s  p a p e r  o n  p r o s p e c t s  a n d  c o n s t r a i n t s .  
P r o c .  F i r s t  W o r k s h o p  S c i e n t .  R e s u l .  F O R  V  S a a g a r  S a m p a d a ,  5 -
7  J u n e ,  1 9 8 9 :  4 2 7 - 4 3 4 .  
P A T E L ,  N . M . ,  N . D .  C H H A Y A ,  A N D  B H A S K A R A N .  1 9 7 9 .  S t o m a c h  c o n t e n t s  
o f  P o r t u n u s  p e l a g i c u s  ( L i n n . )  f r o m  A D  N e t  c a t c h e s .  I n d i a n .  J .  
M a r .  S c i .  8 :  4 8 - 4 9 .  
P A T I L ,  G . ,  C .  T A I L L I E ,  A N D  R . L .  W I G L E Y .  1 9 7 9 .  
T r a n s a c t  s a m p l i n g  
m e t h o d s  a n d  t h e i r  a p p l i c a t i o n  t o  t h e  d e e p - s e a  r e d  c r a b .  S t a t i s t i c a l  
E c o l .  S e r .  1 1 :  5 1 - 7 5 .  
P A U L ,  A . J . ,  H . M . F E D E R ,  A N D  S . C .  J E W E T T .  1 9 7 9 .  F o o d  o f  t h e  s n o w  c r a b ,  
C h i o n o e c e t e s  b a i r d i  R a t h b u n ,  1 9 2 4 ,  f r o m  C o o k  I n l e t ,  A l a s k a ( D e c a p o d a ,  
M a j i d a e ) .  C r u s t a c e a n a ,  ~ 5 :  6 2 - 6 8 .  
P A U L ,  R . G . K .  1 9 8 1 .  
N a t u r a l  d i e t ,  f e e d i n g  a n d  p r e d a t o r y  a c t i v i t y  o f  
t h e  c r a b s  C a l l i n e c t e s  a r c u a t u s  a n d  C a l l i n e c t s  t o x o t e s .  M a r .  E c o l .  
P r o g .  S e r .  2 7 :  1 4 3 - 1 5 4 .  
2 0 2  
P A U L Y ,  D .  1 9 8 3 .  S o m e  s i m p l e  m e t h o d s  f o r  t h e  a s s e s s m e n t  o f  t r o p i c a l  
f i s h  s t o c k s .  F A O  F i s h .  T e c h .  P a p e r  N o .  2 3 4 ,  5 2  p p .  
P E A R C Y ,  W . G . ,  A N D  R . M .  L A U R S .  1 9 6 6 .  V e r t i c a l  m i g r a t i o n  a n d  d i s t r i -
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S U L K I N ,  5 . 0 . ,  A N D  W . F . V A N  H E U K E L E M  1 9 8 0 .  
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S U M P T O N ,  W .  1 9 9 0 .  B i o l o g y  o f  t h e  r o c k  c r a b  C h a r y b d i s  n a t a t o r  ( H e r b s t )  
( B r a c h y u r a  P o r t u n i d a e ) .  B u l l .  M a r .  S c i .  4 6 ( 2 ) :  4 2 5 - 4 3 1 .  
S U R E S H ,  V . R .  1 9 9 1 .  S t u d i e s  o n  t h e  c o r a l  r e e f s  o f  L a k s h a d w e e p .  P h D  T h e s i s ,  
C o c h i n  U n i v e r s i t y  o f  S c i e n c e  a n d  T e c h n o l o g y ,  C o c h i n ,  K e r a l a ,  I n d i a ,  1 2 3  p p .  
S U S E E L A N ,  C .  1 9 8 4 .  S t u d i e s  o n  t h e  d e e p - s e a  p r a w n s  o f f  s o u t h  w e s t  c o a s t  
o f  I n d i a .  P h . D  T h e s i s ,  C o c h i n  U n i v e r s i t y  o f  S c i e n c e  a n d  T e c h n o l o g y ,  C o c h i n ,  
K e r a l a ,  I n d i a ,  3 3 4  p p .  
S U S E E L A N ,  C . ,  A N D  K . R . M A N M A D A N  N A I R .  1 9 9 0 .  Q u a n t i t a t i v e  d i s t r i b u t i o n  
o f  p e l a g i c  s h r i m p s  i n  t h e  D e e p  S c a t t e r i n g  L a y e r s  o f  t h e  I n d i a n  E E Z .  
P r o c .  F i r s t  W o r k s h o p  S C i e n t .  R e s u l t .  F O R V  S a g a r  S a m p a d a ,  5 - 7  J u n e ,  
1 9 8 9 :  3 6 1 - 3 7 0 .  
S U S E E L A N , C . ,  G . N A N D A K U M A R ,  A N D  K . N . R A J A N .  1 9 9 0 .  R e s u l t s  o f  b o t t o m  
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F O R V  S a g a r  S a m p a d a ,  5 - 7  J u n e ,  1 9 8 9 :  3 6 1 - 3 7 0 .  
S U S E E L A N , C . ,  M . S . M U T H U ,  K . N . R A J A N ,  G . N A N D A K U M A R ,  M . K A T H I R V E L ,  
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3 4 7 - 3 5 9 .  
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G e r y o n  q u i n g u e d e n s ,  s u r v e y  o f f  n o r t h  e a s t e r n  U n i t e d  S t a t e s .  M a r .  F i S h .  
R e v .  3 7 ( 8 ) :  1 - 2 1 .  
W I L L l A M S ,  B . G .  1 9 7 3 .  
T h e  e f f e c t  o f  t h e  e n v i r o n m e n t  o n  t h e  m o r p h o l o g y  
o f  M u n i d a  g r e g a r i a  ( F a b r i c i u s ) .  C r s t a c e a n a  2 4 :  1 9 7 - 2 1 0 .  
W I L L I A M S ,  B . G .  1 9 8 0 .  T h e  p e l a g i c  a n d  b e n t h i c  p h a s e s  o f  p o s t - m e t a m o r p h i c  
M u n i d a  g r e g a r i a  ( F a b r i c i u s )  ( D e c a p o d a ,  A n o m u r a ) .  : ! .  e x p o  m a r .  b i o i .  E c o l .  
4 2 :  1 2 5 - 1 4 2 .  
W I L L I A M S ,  M . J .  1 9 8 1 .  M e t h o d s  f o r  a n a l y s i s  o f  N a t u r a l  d i e t  i n  p o r t u n i d  c r a b s  
( C r u s t a c e a :  D e c a p o d a  :  P o r t u n i d a e ) .  : ! .  e x p o  ~ b i o i .  E c o l .  5 2 :  1 0 3 - 1 1 3 .  
•  W O O D - M A S O N ,  I .  1 8 7 1 .  C o n t r i b u t i o n  t o  t h e  I n d i a n  c a r c i n o l o g y .  P a r t ,  I .  O n  
I n d i a n  a n d  M a l a y a n  T e l p h u s i d a e  J .  A s i a t .  S o c .  B e n g a l  1 1 ( 2 ) :  1 8 9 - 2 0 7 . ,  
4 4 9 - 4 5 4 .  
Y  A S U D A ,  T .  1 9 6 7 .  F e e d i n g  h a b i t s  o f  t h e  z a w a i g a n i  C h i o n o e c e t e s  o p i l i o  e l o n g a t u s  
i n  W a k a s a  B a y ,  1 :  S p e c i f i c  c o m p o s i t i o n  o f  t h e  s t o m a c h  c o n t e n t s .  B u l l .  
J a p a n  S o c .  S c i .  F i s h .  3 3 :  3 1 5 - 3 1 9 .  
* Y O U N G ,  M .  1 9 2 5 .  N o t e s  o n  t h e  h a b i t s  o f  w h a l e  f e e d  ( M u n i d a  g r e g a r i a ) .  N .  
Z .  J .  S c i .  T e c h n o l .  7 :  3 1 8 - 3 1 9 .  
Z A M O R O V , V . V . ,  V . A . S P I R I D O N O V ,  A N D  G . V . N A P A D O V S K Y .  1 9 9 1 .  O n  t h e  
r o l e  o f  t h e  s w a r m i n g  c r a b  C h a r y b d i s  s m i t h i i  M a c l e a y  i n  t h e  f e e d i n g  h a b i t  
o f  Y e l l o w  f i n  t u n a  T h u n n u s  a l b a c a r e s  ( B o n n a t e r r e ) .  W o r k s h o p  o n  s t o c k  a s s e s s -
m e n t  o f  y e l l o w f i n  t u n a  i n  t h e  I n d i a n  o c e a n ,  7 - 1 2  O c t o b e r ,  1 9 9 1 .  
*  N o t  r e f e r r e d  i n  o r i g i n a l .  
A P P E N D I X  
S u p p o r t i n g  p a p e r  p u b l i s h e d  b y  t h e  c a n d i d a  t e  
1 .  P r e l i m i n a r y  o b s e r v a t i o n s  o n  t n e  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  
s w a r m i n g  c r a b  C h a r y b d i s  ( G o n i o h e l l e n u s )  s m i t h i i  M a c l e a y  i n  t h e  
D e e p  S c a t t e r i n g  L a y e r s  a l o n g  t h e  w e s t  c o a s t  o f  I n d i a  
R e p r i n t d  f r o m :  P r o c .  F i r s t  W o r k s h o 2  S c i n t .  R e s u l .  F O R V  S a g a r  S a m 2 a d a ,  
5 - 7  J u n ,  1 9 8 9 :  3 8 5 - 3 9 1  ( 1 9 9 0 ) .  
P r o c .  F i r s t  W o r k s h o p  S c i e n t .  [ < c s u l .  F O R V  S a g a r  S a m p a d a ,  5 - 7  J u n e ,  1 9 8 9 :  3 8 5  - 3 9 1  ( 1 9 9 0 )  
P R E L I M I N A R Y  O B S E R V A T I O N S  O N  T H E  D I S T R I B U T I O N  A N D  A B U N D A N C E  O F  
T H E  S W A R M I N G  C R A B  C H A R Y B D I S  ( G O N I O H E L L E N U S )  S M I T H I I  M A C L E A  Y  I N  
T H E  D E E P  S C A T T E R I N G  L A Y E R S  A L O N G  T H E  W E S T  C O A S T  O F  I N D I A  
c . P .  B A L A S U B R A M A N I A N  A N D  C .  S U S E E L A N  
C e n t r a l  M a r i n e  F i s h e r i e s  R e s e a r c h  I n s t i t u t e ,  C o c h i n - 6 8 2  0 3 1  
A B S T R A C T  
R e s u l t s  o f  a  p r e l i m i n a r y  s t u d y  o f  t h e  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  s w a r m i n g  c r a b  C h a r y b d i s  ( G o n i o h e l I e r H l . s )  s m i t h j j  
M a d c a y  i n  t h e  D e e p  S c a t t e r i n g  L a y e r s  o n  t h e  w e s t  c o a s t  o f  I n d i a  a r c  p r e s e n t e d  b a s e d  o n  t h e  a n a l y s i s  o f  2 4 4  I K M T  s a m p l e s  
c o l l e c t e d  b y  F O R V  S a g a r  S a m p a d a  d u r i n g  F e b r u a r y ,  1 9 8 5  1 0  J a n u a r y ,  1 9 8 6 .  T h e  s w a r m i n g  c r a b  i s  f o u n d  t o  e x i s t  t h o u g h o u t  
t h e  w e s t  c o a s t  o f  I n d i a  a s  again~t i t s  k n o w n  d i s t r i b u t i o n ; a l l i m i t  i n  t h e  n o r t h  u p l o  D h a l k a l  i n  K a m a t a k a  C o a s t .  M a x i m u m  
d e n s i t y  w a s  o b s e r v e d  a l o n g  t h e  s o u t h w e s t  c o a s t .  T h e  0 5 L  p o p u l a t i o n  i n c l u d e d  a l l  l i f e  s t a g e s  o f  t h e  c r a b  s u c h  a s  z o c u ,  
m e g a i o p a ,  j U V l ' n i l c ,  s u b a d u l t  a n d  a d u l t ,  o f  w h i c h  j u v e n i l e s  I n  t h e  s i z e  r a n g e  1 2 · 2 0  m m  c a r a p a c e  w i d t h  d o m i n 3 t c d .  
I N T R O D U L - r I O N  
T h e  s w a n n i n g  c r a b  C h a r y b d i s  ( G o n i o h e l l e n u s )  
s m i l h i i  M a c l e a y  i s  a n  c n d c n l i c  s p e c i e s  t o  t h e  I n d i a n  
O c e a n  w h e r e  i t  h a s  b e e n  r e p o r t e d  f r o m  t h e  A r a b i a n  
S e a  a n d  o f f  S o u t h e a s t  A f r i c a  a s  C h a r y b d i s  s m i t h i i  
M a c l e a y  a n d  C h a r y b d i s  ( G . )  c d w a r d s i  L e e n e  a n d  
B u i t e n d i j k  ( D e l l a  C r o e e  a n d  H o l t h u i s ,  1 9 6 5 ;  
S a n k a r a n k u t t y  a n d  R a n g a r a j a n ,  1 9 6 2 ;  S i l a s ,  1 9 6 9 ;  
M o h a m e d  a n d  S u s e c l a n ,  1 9 7 3 ) .  R e c e n t l y  i t  h a s  a l s o  
b e e n  e n c o u n t e r e d  i n  t h e  B a y  o f  B e n g a l  d u r i n g  t h e  
f i s h c r y - o c e a n o g r p a h i c  c r u i s e s  o f  F O R V  S a g a r  S a m -
p a d a .  T h e  c o r r e c t  s y s t e m a t i c  p o s i t i o n  o f  t h e  s p e c i e s  
w a s  a s c e r t a i n e d  o n l y  r e c e n t l y  i n  a n  e x h a u s t i v e  r e v i -
s i o n  o f  t h e  p o r l l l n i d  c r a b s  b y  S l e p l w l l s o n  ( 1 9 7 2 ) .  
I n  I n d i a n  w a t e r s  C h a r y b d i s  ( G . )  s m i t h i i  i s  c o n -
s i d e r e d  t o  b e  a  p o t e n t i a l l y  i m p o r t a n t  d e e p  s e a  c r a b  
o c c u p y i n g  t h e  o u t e r  s h e l f  a n d  u p p e r  c o n t i n e n t a l  
s l o p e  r e g i o n s .  I t  i s  o f t e n  f o u n d  s w i m m i n g  i n  l a r g e  
n u m b e r s  i n  t h e  o c e a n i c  w a t e r s .  C o n s i d e r i n g  t h e  
c o m m e r c i a l  p r o s p e c t s  o f  t h i s  s p e c i e s ,  a  d e t a i l e d  i n -
v e s t i g a t i o n  o n  i t s  b i o l o g y  a n d  r e s o u r c e  c h a r a c t e r i s -
t i c s  h a s  b e e n  t a k e n  u p  r e c e n t l y  b a s e d  o n  t h e  c o l l e c -
t i o n s  o f  F O R V  S a g a r  S a m p a d a .  I n  t h e  p r e s e n t  p a p e r  
t h e  r e s u l t s  o f  a  p r e l i m i n a r y  s t u d y  o f  t h e  d i s t r i b u t i o n  
a n d  a b u n d a n c e  o f  t h i s  c r a b  i n  t h e  D e e p  S c a t t e r i n g  
L a y e r s  ( D S L )  o f f  t h e  w e s t  c o a s t  o f  I n d i a  a r c  g i v e n  
t o g e t h e r  w i t h  n o t e s  o n  t h e  b i o l o g y  o f  t h e  c r a b  p o p u -
l a t i o n o c c u r r i n g  i n  t h e  D S L .  S o  f a r  n o  s t u d y  h a s  b e e n  
c a r r i e d  o u t  o n  t h e s e  a s p e c t s  i n  a n y  p a r t  o f  t h e  w o r l d  
i n  g e n e r a l  a n d  i n  t h e  I n d i a n  E E Z  i n  p a r t i c u l a r .  
M A T E R I A L  A N D  M E T H O D S  
T h e  m a t e r i a l  f o r  t h e  s t u d y  w a s  o b t a i n e d  f r o m  
t h e  I s a a c s - K i d d  M i d w a t e r  T r a w l  ( I K M T )  c o l l e c t i o n s  
t a k e n  b y  F O R V  S a g a r  S a m l ' " d < l  d u r i n g  h e r  f i s h e r y -
o c e a n o g r a p h i c  c r u i s e s  f r o m  F e b r u a r y ,  1 9 8 5  t o  J a n u -
a r y ,  1 9 8 6 .  T h e  I K M T  c o l l e c t i o n s  w e r e  t a k e n  i n  t h e  
D e e p  S c a t t e r i n g  L a y e r s  w h i c h  o c c u p i e d  d e p t h s  u p t o  
a b o u t  6 0 0  m e t e r s  f r o m  t h e  s u r f a c e .  E a c h  h a u l  w a s  o f  
3 0  m i n u t e s  d u r a t i o n .  A  t o t a l  o f  2 4 4  I K M T  s a m p l e s  
w e r e  a n a l y s e d  f o r  t h e  c r a b s  c o v e r i n g  t h e  e n t i r e  w e s t  
c o s t o f  I n d i a  b e t w e e n  L a t i t u d e s  0 7 ° 0 0 ' N  a n d  2 3 ° 3 0 ' N  
a n d  L o n g i t u d e s  6 4 ° 3 0 ' E  a n d  7 7 ° 0 0 ' E .  T h e  d i s t r i b u -
t i o n  o f  I K M T  h a u l s  i n  t h e  s t u d y  a r e a  i s  s h o w n  i n  
F i g .  1 .  
T h e  c r a b  p o p u l a t i o n  o f  e a c h  s a m p l e  w a s  c o m -
p l e t e l y  s o r t e d  o u t  a n d  m e a s u r e m e n t s  o f  t h e  c a r a p a c e  
w i d t h  ( C . W ' )  w e r e  r e c o r d e d  s e x w i s e  t o  t h e  n e a r e s t  
m i l l i m e t r e  f o r  a l l  s p e c i m e n s  e x c e p t  l a r v a l  s t a g e s  
w h o s e  n u m e r i c a l  a b u n d a n c e  a l o n e  w a s  r e c o r d e d .  A  
t o t a l  o f  1 , 5 4 2  s p e c i m e n s  w e r e  m e a s u r e d  c o m p r i s i n g  
o f  b o t h  s e x e s .  T h e  m e a s u r e m e n t s  o f  c a r a p a c e  w e r e  
g r o u p e d  i n t o  2  m m  s i z e  c l a s s e s  s e x w i s e  f o r  s t u d y i n g  
t h e  s i z e  f r e q u e n c y  d i s t r i b u t i o n .  S c x e s  w e r e  s e p a -
r a t e d  b a s e d  o n  t h e  s h a p e  o f  a b d o m e n  a n d  t h e  n u m -
b e r  o f  p i  c o  p o d s  p r e s e n t  i n  i t .  
O B S E R V A T I O N S  
S p a t i a l  d i s t r i b u t i o n  a n d  a b u n d a n c e  
O u t  o f  t h e  2 4 4  s a m p l e s  o f  m i d  w a t e r  c o l l e c t i o n  
a n a  l y s e d  f r o m  t h e  e n t i r e  w e s t  c o a s t  o f  I n d i a ,  5 9  
s a m p l e s  c o n t a i n e d  t h e  s w a r m i n g  c r a b  i n  v a r y i n g  
C P .  B A L A S U B R A M A N I A N  A N D  C  S U S E E L A N  
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nUlnbcrs mixed with other pelilgic groups. The 
species accounted for about 0.3% in the total DSL 
population in terms of number (Menon and 
Prabhadevi (1990), the maximum percentage being 
81.3 recorded in the oceanic waters off Colachel on 
the southwest coast. The species is found to be 
occurring all along the west coast betwecn 
Kanyakumari and Dwaraka (Fig. 2). In the positive 
hauls, thcnbundanccof crilb showed vast variations. 
Majority of these hauls yielded only stray specimens 
numbering less than 10 crabs per haul. Table 1 gives 
details of the samples containing more than 10 crabs 
per haul. In general, relatively more number of 
samples rich in crab population was recorded in the 
region between Ratnagiri and Mangalore, and Co-
chin and Kanyakumari, the maximum abundance 
having been observed off Trivandrum to 
Kanyakumari. Wheneverrich catches were recordcd , 
they were found to be sporadic and there was no 
consistency in the occurrence of crab in any particu-
lar region. The maximum number per haul amounted 
to 862 which was recorded offColachel in the oceanic 
waters where the depth of the sea bottom was over 
2,700m. 
Analysis of catch with reference to different 
depths of occurrenCe indicates that the species is 
distributed only in the outer continental shelf and in 
the oceanic waters. The minimum depth of the 
station from where the species has been encountered 
was 93 m at Lat. 18°30'N. The species showed its 
presence in varying densities within the shelf region 
uptoabout Ratnagiri,and beyond this it wasencoun-
tered only in the oceanic waters far beyond the 
continental shelf. 
Table 1. Catch details of Olarybdis (C.) smithii il1 the IKMT 
collecliol1s yielding more than 10 cra/;s/110ut 
SI. Position Depth Total Percentage 
No. Lot. Long. at number in total 
(N) (E) station of biomass by (m) crabs number 
~---.------
I. 08" 24' 71" 50' 1821 13 3.6 
2. 07" 30' 75° 30' 2765 862 81.3 
3. 07" 30' 76" 31' 1492 13 13.6 
4. 07" 31' 76"47 1670 76 22.3 
5~ 08"00' 76" 50' 99 17 21.2 
6. 08" 30' 76" 12' 680 11 4.5 
7. 09" 29' 74"15' 2671 162 48.0 
8. 11° 00' 71" 01' 1645 10 15.8 
9. WOO' 66° 33' 4109 59 8.5 
ra. W59' 73" 00' 229 37 14~8 
11. 16° O()' 71" 40' 504 96 59.2 
12. 16° 00' 68" 30' 3751 13 3.6 
--'-- -----
----
Seasonal distribution and abundance 
The species was encountered in the samples 
throughout the year except during May and June 
when there was no IKMT collection. In order to 
study the seasonal variation in the abundance of crab 
in the DSL, the catch data have been pooled and 
averages taken for 3 seasons, namely, premonsoon 
(February-May), monsoon (june-September) and 
postmonsoon (October-January). It is found that the 
average number of crabs per haul varied signifi-
cantly in different seasons of the year. The average 
catch rate per haul worked out to 64.79,7.62 and 236 
for prcmonsoon, monsoon and postmonsoon sea-
sons respectively. The maximum number of crabs 
recorded in individual sample (862) was obtained 
during the premonsoon season (April). 
Diurnal variation in abundance 
From the analysis of the data collected during 
day and night separately, it is seen that during night, 
crab abundance was very high occasionally, but such 
rich collections were rather sporadic. (Tables 2 & 3). 
In the day series of collection, however, wide fluctua-
tions in the abundance of crab were not observed as 
in the night series of collection. The maximum 
number of crab per haul recorded during the day 
time was 68 as against 862 crabs in the night. 
Biological observation 
Size composition 
The IKMTsamplcscontaincdall the life stages 
of the swarming crab, viz. zoea, megalopa, juvenile, 
subadult and adult. The juveniles dominated in 
most of the samples examined. The size frequency 
data have been pooled together and plotted sexwisc 
to study the general size composition of the species iil 
the DSL (Fig. 3A). It is seen that there is not much 
variation in the size composition between the two 
sexes. The size range of the crab, after the megalopa 
stage, was from 12 to 64 mm C.W. for male and 12 to 
60 mm C.W. for female. Juveniles measuring 12 t020 
mm C.W. formed the major component of the crab 
population for both sexes. In the advanced size 
groups, comprising of subadults and adults, indi-
viduals in the size range 34 to 54 mm C.W. were 
fairly common for both sexes. A study of size fre-
quency distribution of some of the rich collections of 
the crab (Fig. 3 B-E) has shown that the richnessolthe 
crab samples was due to the abundance of juveniles 
in the size range 12 to 20 mm C.W. 
387 
I ·  
2 0 " -
16~ 
,  1  
1 5 -
1 3 " -
f  
i i  
1 2 - ,  
i  
~ 
I I ' t  
r  
1 0 {  
1 1  
9:~ 
8 . "  
.~ 
7 '  I  
U J  
( / )  
Z  
«  





A N n  c .  S U S E E L A N  
CI'~~SUnRAMANIAN 7 5 '  
K A N D L A  
D W A R A K A  
V E R A V A L  
b e
r  o f  c r a b s  
N u m  ,  h  u l  
3 0  m l n  a  
p e r  
~ 1 - 1 0  
~ 1 1 - 5 0  
m  5 1 - 1 0 0  
•  A b o v e  1 0 0  _ _  ~ 
R A T N A G I R I  
2 0  
1 5  
7 7 '  
-=~6~'~~~:: _ _  _  
•  75~ 
7 3 - 7 4  s t  o f  I n d i a .  
:
~~:~:~~~~'~~7~2~';:~~;:;;::;::: m  t h e  W L ' S t  c o a  
7 0 '  7 1  .  L a y e , "  O H  
6  S c a t l c n n g  
,  6 B '  .  . .  d h e  D e e p .  
6
6 - 6 7  C  ( C ' )  s m l t h u  1 1  
6 5 '  d a n c e  o f  .  
L
-=~--~~~~::~al d a b u n  
.  a l t c r n  a n  
D i s t r i b u t i o n  p  
F i g . 2  
3 8 8  



















lot. 60" od N 
~ong. 72° 40'E 
n = ~ 57 
J . j 
J I 'i! 52 
I \\ I 
I I I 
I \ I/.Il 
I I I i \ \ I 
I '\ \ I . \ I 







SIZE GROUP IN mm 
60 
0 ___ 0 MALE 
• • FEMALE 
30 
w 





























































































° ' Lot.70 31N \ 
o , 
Long.76 47 E 




















10 I '" N 
mm d 
0 ~ <D 0 ,- N 






n = it 347 
~ 383 










... <Xl N 
N N 













<D 0 ... 
'" 





<Xl N <D @ ;l; 
... 0{) 0{) , I 




0{) 0{) 0{) <D 






Flg.3. Size dbtribullon ul ( (C.) _~mitlJij. A, pookd for nil ,nmpl(',; n E, individuOl\ ~lmpil" rkh IlllT.lb slx, .. .-inwl\~. 
389 
C l ' .  I l A L A S U I l / V \ M A N I A N  A N I l  C .  s l N c E I . A N  
T A B L E  2 .  C l t c h  d e t a i l s  o f  C h a r y b d i s  ( G . )  s m i t h i i  i n l h e  d a y  s e r i e s  ( I f  
I K M T  h a u l s  a r r a n g e d  m o n 0 1  w i . " l '  
S I .  
N o .  
1 .  
2 .  
3 .  
4 .  
: 1 .  
6 .  
7 .  
8 .  
9 .  
1 0 .  
1 1 .  
1 2 .  
1 3 .  
1 4 .  
1 5 .  
1 6 .  
1 7 .  
1 8 .  
1 9 .  
2 0 .  
2 1 .  
2 2 .  
2 3 .  
2 4 .  
2 5 .  
2 6 .  
2 7 .  
2 8 .  
M o n t h  
&  
y e a ,  
F e b . ,  1 9 8 5  
M a r . ,  
A p r . ,  
J u L ,  
A u g . ,  "  
S o p . ,  "  
O c t . ,  "  
P o s i t i o n  
L a t i t u d e  L o n g i t u d e  
E  E  
1 1 "  ( X ) '  
0 9 "  3 0 '  
0 8 "  2 1 '  
0 8 "  3 0 '  
0 7 '  3 D '  
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0 7 '  3 0 '  
0 8 "  0 0 '  
0 8 "  1 4 '  
0 8 "  3~' 
0 9 °  3 0 '  
1 0 "  0 0 '  
1 1  0  0 1 '  
1 2 °  0 0 '  
1 2 "  5 0 '  
W O O '  
W 5 9 '  
1 5 °  0 0 '  
1 6 "  0 0 '  
1 8 ° 0 ( ) '  
2 0 " 0 0 '  
1 7 '  3 D '  
1 4 "  3 0 '  
] 3 "  3 0 '  
1 1  1 6 °  3 0 '  
7 1 "  ( X ) '  
7 5 "  3 2 '  
7 4 "  5 4 '  
7 6 °  1 2 '  
7 4 °  1 0 '  
7 3 "  0 0 '  
7 4 "  0 1 '  
7 5 "  0 0 '  
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7 5 °  2 4 '  
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7 2 °  0 1 '  
7 4 "  3 0 '  
6 9 "  5 9 '  
6 0 "  3 4 '  
7 3 "  0 0 '  
7 2 "  ~O' 
6 8 "  3 1 '  
6 7 '  0 0 '  
6 7 '  3 D '  
6 7 '  0 0 '  
7 2 °  4 1 '  
7 3 "  0 3 '  
6 7 '  3 0 '  
7 5 "  0 0 '  
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I n  t h e  t o t a l  c r a b  p o p u l a t i o n ,  t h e  p e r c e n t a g e  
c o m p o s i t i o n  o f  m a l e  a n d  f e m a l e  w a s  5 2 :  4 8 ,  t h e r e b y  
s h o w i n g  a  s l i g h t  p r e p o n d e r a n c e  o f  m a l e s ,  I n  t h e  
l a r g e r  s i z e  g r o u  p  c o m p r i s i n g  o f  s u b a d  u l t s  a n d  a d  l i l t s ,  
t h e  o v e r a l l  s e x  r a t i o  w a s  4 7 :  5 3 .  
R E M A R K S  
A v a i l a b l e  i n f o r m a t i o n  o n  t h e  d i s t r i b u t i o n  
p a t t e r n  o f  t h e  s w a r m i n g  c r a b  a l o n g  t h e  w e s t  c o a s t  o f  
I n d i a  s h o w s  t h a t  t h e  s p e c i e s  o c c u r s  o n l y  i n  t h e  s o u t h -
w e s t  c o a s t  u p t o  a b o u t  B h a t k a l  i n  K a r n a t a k a  c o a s t  
( S i l a s ,  1 9 6 9 ) ,  T h e  p r e s e n t  s t u d y  r e v e a l s  t h a t  t h e  
s p e c i e s  e n j o y s  a  d i s t r i b u t i o n  t h r o u g h o u t  t h e  w e s t  
c o a s t  o f  I n d i a ,  S i n c e  t h e  p r e s e n t  i n v e s t i g a t i o n  i s  o n l y  
b a s e d  o n  t h e  I K M T  s a m p l e s  t a k e n  f r o m  t h e  p e l a g i c  
r e a l m ,  i t  i s  n o t  c e r t a i n  w h e t h e r  a t  t h e  b o t t o m  a l s o  t h e  
s p e c i e s  o c c u r s  t h r o u g h o u t  t h e  w e s t  c o a s t  o f  I n d i a ,  
T h e  f i s h e r y  r e s o u r c e  s u r v e y s  c a r r i e d  o u t  b y  t h e  
P o l i s h  v e s s e l  M ,  T .  M u r a e n a  o n  t h e  c o n t i n e n t a l  s h e l f  
a n d  u p p e r  c o n t i n e n t a l  s l o p e  a l o n g  t h e  n o r t h w e s t  
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9 6  
c o a s t o f  I n d i a  i n  l a t e  s e v e n t i e s  ( B a p a t c l  a l . ,  1 9 8 2 )  h a v e  
n o t  i n d i c . l t c d  t h e  p r e s e n c e  o f  t h i s  s p e c i e s  i n  t h e  
b o t t o m  t r a w l  c a t c h e s  f r o m  a n y  a r e a s  n o r t h  o f  K a r n a -
t a k a .  E x ; ] m i n a t i o n  o f  t h e  t r a w l  c a t c h  d a t a  o f  F O R V  
S a g a r  S a m p a d a  a l s o  d o e s  n o t  r e v e a l  t h e  p r e s e n c e  o f  
t h i s  s p e c i e s  i n  t h i s  r e g i o n  ( S u s e e l a n  e t  a I . ,  1 9 9 0 ) .  T h e  
p o o r  a b u n d a n c e  o f  C  ( C . !  s m i t h i i  i n  t h e  l K M T  c o l l e c -
t i o n s  e x a m i n e d  f r o m  t h i s  r e g i o n  d u r i n g  t h e  p r e s c n t  
s t u d y  c o u l d  i n d i c a t e  l e s s . p o s s i b i l i t y  o f  t h e  e x i s t e n c e  
o f  a  r i c h  b e n t h i c  p o p u l a t i o n  o f  t h e  s p e c i e s  a l o n g  t h e  
n o r t h w e s t  c o a s t .  
A C K N O W L E D G M E N T S  
T h e  a u t h o r s  a r e  g r a t e f u l  t o  D r .  P . 5 . B . R .  j a m e s ,  
D i r e c t o r ,  C M . F . R .  I n s t i t u t e  f o r  h i s  k e e n  i n t e r e s t  a n d  
e n c o u r a g e m e n t  i n  t h i s  w o r k ,  T h e  f i r s t  a u t h o r  a l s o  
w i s h e s  t o  t h a n k  t h e  D e p a r t m e n t  o f  O c e a n  D e v e l o p -
m e n t  f o r  a w a r d i n g  h i m a  S e n i o r  R e s e a r c h  F e l l o w s h i p  
w h i c h  e n a b l e d  t h e  p r e s e n t  s t u d y ,  
ON TIlE SWAR"IING CRAB IN TilE DSL OF TilE WEST COAST OF INDIA 
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